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‘‘ Edward Sewall”—Largest Steel Sailing Ship Built in America. 
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Typical Wooden Schooner on the Stocks. “ Dirigo %—First Steel Sailing Ship Built in the United States, 
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Five-masted Schooner -‘‘Helen Martin.” Length, 281 feet 6 inches; beam, 44 feet 8 inches; depth, 20 feet 9 inches; tonnage, 2,265. 
THE NEW ERA OF THE AMERICAN SAILING VESSEL.—[See page 182.] 
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AWARDS TO AMERICAN EXHIBITORS AT PARIS. 

The authorities of the Paris Exposition have made 
some amends for their delay in opening the gates to 
an incomplete World’s Fair, by com:nendable prompt- 
ness in the matter of making awards. The delibera- 
tions of 121 juries were conducted during the hottest 
months of the year, which added to the difficulty of 
passing upon eighty thousand .entries in the time at 
their disposal. The question of the personnel of the 
juries, their organization and the value of the awards, 
while ipteresting subjects, need not concern us at the 
present time; but there is one phase of the matter 
which is remarkable: this is the high rank which the 
United States has taken both as regards entries and 
awards. 

The total number of entries was 79,712, France nat- 
urally coming first with 381,946; then follows the 
United States with 6,674. Italy with 3.188. Russia with 
3.118, Germany with 2.586, and Great Britain with 
1,688 entries. Strange to say, the largest exhibitors 
next to the United States were countries of :ninor im- 
portance as regards the general interest of their ex- 
hibits ; thus, Hungary had 3,304 entries, Portugal 3,381 
and Mexico 3,419, while some countries, such as Jamaica, 


Port d’Espagne, Singapore and West Australia, had. 


only one or two entries. 

Disregarding the lower forms of award, such as 
‘**honorable mention,” bronze medals and silver medals, 
let us consider the two highest premiums, the gold 
medals and the much-coveted ‘‘ Grands Prix,” which is 
the highest distinction that any exhibitor can obtain 
except, possibly, by securing a decoration. Our 6,674 
entries have obtained for the exhibitors no less than 
200 Grands Prix and 642 gold medals. The ‘entries 
per award,” as regards the Grands Prix, were 33:3, 
and: 104.as regards the gold medal. While we were 
out-percentaged by some of the other nations, at the 
same time the showing is-.a good one when the 
enormous number of our entries is considered, for we 
follow France very closely. Her entries per award 
were 27:3 for the Grand Prix and 5-7 for the gold medal. 
The United States exhibitors have distinguished them- 
selves in every branch of art, education, and industry. 
In education we follow France, the jury having given 
us in this class 832 Grands Prix and 63 gold medals, 
which is a wonderful showing. In the fine arts it must 
be said that our success is not as great as that of Italy, 
Germany, and Great Britain, but otherwise we have 
received the largest number of awards, namely, 5 
Grands Prix and 14 gold medals. In the liberal arts we 
have also taken high rank, being excelled only by 
France and Germany, all other countries following the 
United States. In the classes under this general head 


we took 17 Grands Prix and 41 gold medals. In” 


machinery we are also excelled by France and Ger- 
many, taking 10 Grands Prix and 26 gold medals; 
in electricity the same conditions prevail, France and 
Germany exceeding us only in the number of awards, 
the United States taking 6 Grands Prix and 23 gold 
medals. In civil engineering and transportation we 
took 16 Grands Prix and 65 gold medals, and we are 
again excelled only by France and Germany, both of 
which have wonderful exhibits in this class. In agri- 
culture, the United States did exceedingly well, taking 
22 Grands Prix and 64 gold medals, but in this class we 
have to bow before Roumania and Russia, these coun- 
tries having succeeded in each carrying away over a 
hundred prizes. In horticulture, forestry and sport, 
the United States did fairly well, as they also did in 
food products. In mining and metallurgy the United 
States ranks next to France, taking 18 Grands Prix and 
42 gold medals, in this case distancing Germany by 
more than 38 prizes. In furniture and decoration we 
also take a prominent position, coming directly after 
France and Germany. Weare excelled by quitea num- 
ber of countries in textiles and clothing. In the chemi- 
cal industries we obtained 7 Grands Prix and 26 gold 
medals, this number being excelled only by Germany 


and Russia. In social economy and hygiene we take a. 


very high place, receiving 28 Grands Prix and 106: gold 
medals, coming next to France. In the army and 
Navy we did not have as good a showing as France, 
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Russia and Germany, but we lead Great Britain and 
other countries. 

We have every reason to feel gratified with the re- 
markable showing, for it must be remembered that to 
exhibit in Paris necessitates the expenditure of con- 
siderable money for transportation of exhibits and 
maintenance. The majority of the United States ex- 
hibits had, of course, special representatives to give in- 
formation relative to their display. It is much more 
difficult for an American firm to install a satisfactory 
exhibit than a British or German firm. If there is an- 
other international exposition in the course of the next 
ten or fifteen years, we may expect that the United 
States will take even a more prominent part than she 
has heretofore, as she is now doing in the export trade 
of the world. 

rr 
POULSEN’S TELEGRAPHONE. 

On another page will be found a full description by 
our Paris correspondent of an invention which has not 
only added to our store of electrical apparatus an in- 
strument destined to take its place in our daily life, but 
also forcibly demonstrated that commonplace physi- 
cal phenomena, so commonplace in fact that they are 
no longer remarked, when studied and fully grasped 
by a master mind, may be applied to ends little 
dreamt of.. The invention in question is a phonograph 
which magnetically records the sounds converted into 
electric vibrations by a telephone. 

In every college lecture room a simple experiment in 
magnetism is performed, which has been so often de- 
scribed that it should be familiar to everyone—an ex- 
periment which consists in writing with a magnetic 
pen upon a uniformly magnetized steel plate. At cer- 
tain places the plate’s magnetism ‘is'enfeebled, and at 
others strengthened ; so that when the iron filings are 
distributed over the plate, the letters or words written 
by the magnetic pen immediately become visible. 
Upon this simple principle of variable magnetization, 
Poulsen’s ‘‘ Telegraphone” is based. Instead ofa steel 
plate, a steel wire or ribbon is employed, which -is 
passed between the poles of an electro-magnet and 
permanently, though ununiformly, magnetized by the 
variable electric currents generated by the vibrations 
produced in the diaphragm of a telephone transmitter 
by acoustic impulses. The record thus magnetically 
transcribed can be reproduced at a telephone receiver 
by causing the wire or ribbon to pass again between 
the electro-magnetic poles, so that variable electric 
currents are produced in the circuit to affect the 
diaphragm of the receiver. 

Although the physical basis of the telegraphone has 
long been known, it is none the less astonishing to find 
that the differences of magnetism in the wire or rib- 
bon are sufficiently pronounced, and that the magnetic 
and electric forces entering into consideration are in- 
tense enough to secure the result. desired. Indeed, 
Poulsen was compelled to produce a working model in 
applying for his patent, in order to convince the skep- 
tical authorities that his invention was based on phy- 
sically sound principles. 

A quarter of a century ago Bell invented a device 
which aroused no little interest by reason of an ex- 
ceptional simplicity which contrasted sharply with the 
manifold phenomena of motion which it was its fune- 
tion to reproduce. Indeed, there is probably no other 
apparatus in the entire field of technology which trans- 
mits such complex movements with such simple means, 
A small magnet, an iron core or two, a steel plate, wire 
coils, and two conductors, that was all which Bell used 
in transmitting the extremely intricate and swiftly 
changing acoustic vibrations of the human voice. A 


_ careful consideration of the telegraphone proves that 
‘its Danish inventor has devised an instrument which 


is almost as ideally simple as that of Bell. 

With the invention of the telegraphone, Poulsen 
may incidentally have solved a problem which has pre- 
sented unusual difficulties. What the relay is to the 
telegraph, his instrument may possibly be to the tele- 
phone. In telegraphy, as we all know, the very long 
conductors employed increase the resistance to such an 
extent that the electric current can be transmitted 
only to limited distances, for which reason a relay is 
used at the end of a circuit to serve as an automatic 
key for the next following circuit. The conditions are 
exactly similar in telephony. The longer the wire, the 
feebler will the current be at the terminals. For years 
it has been the self-imposed task of inventors to devise 
a telephone relay which would answer the purpose of 
the large telephone systems. Poulsen’s apparatus 
seems designed to meet the requirements which can be 
exacted of a telephone relay. 

But the telegraphone may play not merely the part 
of a relay ; it may even perform functions similar to 
those of the duplex telegraph. For the last decade an 
apparatus has been used to send two, and even four or 
more messages over a single telegraph wire. In tele- 
phony, on the other hand, each conversation. as a 
general rule, must be transmitted by a separate circuit. 
In Germany, Sweden and England a device is used 
whereby it is possible to transmit three conversations 
over two circuits. The task of providing a duplex 
telephone is, therefore, nearing its accomplishment. 
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The problem seems to have been completely solved by 
Poulsen’s collaborator, Pederson, whose invention is 
described in the article already referred to. 

Although we have not had an opportunity of exam- 
ining Poulsen’s telegraphone in this country, and 
although the account of our correspondent is based 
largely upon tests made at the Paris Exposition, we 
are, nevertheless, assured that the instrument has been 
used in the Danish telephone systems with no little 
success. 

. rrr 
MECHANICAL STOKING IN THE UNITED STATES. 

‘ Among the signs of the times in the world of steam 
engineering is the wonderful growth during the past 
decade of mechanical stoking. Not merely is this sci- 
entific method of firing being adopted for isolated 
steam plants of moderate capacity, but it is safe to say 
that mechanical stoking has come to be regarded as a 
sine qua non in the equipment of a large modern power 
station. Just how extensive has been the growth of 
this industry may be judged from the fact that one 
firm alone in this city, who handle what is probably 
the most successful form of stoker in existence, are 
now installing at the power houses of the Metropolitan 
Street Railway Company of this city, mechanical stok- 
ers fora total of 66.000 horse power of boilers, while 
they are, furthermore, equipping over 225,000 horse 
power of boilers in various parts of the United 
States. 

These figures are particularly striking when we bear 
in mind that the era of the rapid growth of the indus- 
try in this country has been confined almost exclusively 
to the decade which is now drawing to a close. Asa 
matter of fact, at the commencement of this decade 
there were only three mechanical stokers manufac- 
tured in this country, and the activity which is now 
manifest in the invention and improvement of existing 
forms is due to the stimulus offered by the excellent 
results achieved by the Murphy, the Brighman, and 
the Roney types. The later forms are almost entirely 
improvements upon designs which had been patented 
either here or abroad previous to 1885. 

Equally curious is the fact that although the appli- 
cation of this industry on a large scale in this country 
is of such recent date, mechanical stoking, as such, is 
as old as the steam engine itself. The earliest records 
of this subject show that the first mechanical stoker to 
be patented was one designed by the inventor of the 
steam engine himself, and it is to the credit of James 
Watt that the design, crude as it may. have been, em- 
bouies the essential features of any good mechanical 
stoker. The coal was fed at the furnace door, and as 
it ‘beeame coked was pushed back over two sets of 
horizontal grate bars. At the front of the furnace it 
became coked, and the gases from the coking fuel 
passed over the, partially coked and live fuel in the 
middle and at the back of the grate, where they were 
completely consumed. Such, in principle at least, is 
the mechanical stoker of to-day. 

The. popularity of mechanical stoking is to be set 
down to the relative obvious advantages over stoking 
by hand. In the first place, the feeding of the fuel is 
constant and even. The fresh fuel being introduced 
only at the front of the furnace is very gradually 
coked, the liberated gases meeting with a supply of 
fresh air led in by special ducts to provide the neces- 
sary oxygen for combustion, and the bed of incandes- 
cent fuel over which the gases pass serves to raise 
their temperature to the ignition point and secure 
their perfect combustion. A further advantage is the 
ease with which a bed of fuel of uniform thickness may 
be maintained over the whole grate surface. Further- 
more, there is the prevention of a serious loss of beat 
due to the necessarily frequent opening of the fire 


’ doors in hand firing, which not only reduces the tem- 


perature of the furnace by allowing streams of cold air 
to impinge on the tube sheets, but subjects the latter 
to serious strain, and is a fruitful source of leaking 
tube ends. Other advantages are the great saving in 
labor in plants which require more than one fireman in 
firing by hand, and the abatement of the smoke 
nuisance, due to the very perfect combustion. A 
further improvement, which is readily appreciated in 
the engine room, is the uniformity of the steam pres- 
sure, rendering the boiler better able to respond to 
heavy demands for steam. It is stated by an inventor 
who has had more to do with the modern development 
of mechanical stoking in this country than any other 
man, that a well designed stoker, as compared with a 
hand-fired furnace, will save ten per cent in the fuel, 
while one man operating a stoker will do as much as 
two men engaged in hand firing ; this last estimate re- 
ferring to the smaller plants. Where the boiler plant 
is of such a size as to warrant the installation of coal 
and ash handling machinery, the reduction of labor is 
estimated by the same authority to be about seventy- 
five per cent. 

In view of the remarkable growth of the industry 
weare publishing in the SUPPLEMENT a series of illus- 
trated articles, commencing with the issue of last week, 
in which some of the most representative forms 
of mechanical stokers will: be fully illustrated and 
described, 
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ENGLISH V8. GERMAN ATLANTIC LINERS. 

It is ruwored in English shipping circles thet the 
Cunard Steamship Company are going to construct two 
new liners, with the object of lowering the records for 
the transatlantic journey, recently established by the 
**Deutschland” and ‘‘Kaiser Wilhelm der Grosse.” 
The rumor, however, is generally discredited, since the 
English shipping companies have abandoned the con- 
test for speed records. The present tendency is not to 
build faster boats, but larger and more comfortable 
vessels. This fact has been irrevocably established by 
the White Star liner ‘‘ Oceanic.” 
built with a view to racing across the Atlantic at a 
tremendous speed, but was intended to carry a larger 
tonnage and a greater complement of passengers at a 
steady speed with the maximum of comfort. The 
‘‘Oceanic” has been such a tremendous success that 
the White Star Line have another vessel, even larger 
than the ‘‘ Oceanic,” in contemplation, and the various 
other companies, profiting by this experience, are fol- 
lowing suit. 

There are several salient points which militate 
against the English companies attempting to lower the 
speed records. In the first place, the German steam- 
ship companies are heavily subsidized by their gov- 
ernment. Therefore, they need not display that eco- 
nomy which the Eng!ish companies have to observe, 
The latter receive not a farthing from their govern- 
ment, and if the German companies were deprived of 
their state subsidy, and were to continue their business 
on the same lines that they now practice, they would 
incur a very heavy loss. Then again there is the ques- 
tion of coal consumption, which is troubling the Eng- 
lish companies a great deal just at present. It is esti- 
mated that if the ‘‘ Lucania” or ‘‘ Campania” were to 
ruu at 22 knots instead of 20, which is their present ave- 
rage speed, they would consume an extra 300 tons of 
coal a day. This would mean something like $2,250 
over and above the present daily cost of running. Con- 
sequently, it will be readily recognized that the Eng- 
lish companies will not incur-such an extra heavy ex- 
pense for the purpose of saving a few hours upon the 
journey. 

tl 
THE TEMPLE LIBRARY AT NIPPUR. 

The remarkable discoveries nade by the Pennsylva- 
nia University expedition at Nippur under Prof. Hil- 
precht have-awakened great interest, as by these dis- 
eoveries the history of Babylonian civilization has been 
carried back toa period more than 7,000 B. C. Prof. 
Hilprecht has now returned to Constantinople, and has 
described some of the chief results of this year’s work 
in the old city. The library of the great temple was 
the most important discovery which was made. Prof. 
Hilprecht stated some eleven years ago that the re- 
mains of the library would be found at the very place 
where the discovery was: made. In three months no 
less than 17,200 tablets bearing inscriptions in cunei- 
form characters had been found. They relate to busi- 
ness contracts, conveyances, letters, etc. The latest 
discoveries disclose the fact that the tablets are histori- 
cal, philological, and literary, treating of mythology, 


grammar, lexicography, science, and mathematics. It: 


is thought that when they have all been deciphered, 
they will enable us to obtain a very adequate idea of 
life in Babylonia. None of the documents bear a later 
date than 2280 B.C. It is probable that the library 
was destroyed during the invasion of the Elamites, 
which occurred at this date. 

Prof. Hilprecht considers that at the present rate of 
working, five years will be necessary to excavate and 
examine the contents of the great library. He con- 


siders that the unexplored part will yield 150,000 tab- - 


lets. We know that the library wads of great import- 
ance in early Babylonia, and was the chief college for 
instruction in law and religion, as well as in all other 
studies. It is probable that no example of a literary 
treasure trove in the world’s history, not even in Egypt, 
will result in so complete a recovery of the records of 
ancient civilization. The work of exploration has 
been stopped on the library in order to continue the 
work at the temple and to complete the examination 
of the southern and eastern lines of the walls of the 
fortifications. The numerous weapons were found 
along the fortifications in the lower strata. This af- 
fords material for determining the methods employed 
by the besieging armies in the bloody early period of 
Babylonian history, In the course of the present ex- 
cavations the palace belonging to the pre-Sargonic 
periods was uncovered beneath an accumulation of 70 
feet of rubbish on. the southwestern side, which 
divided Nippur in two parts. Prof. Hilprecht con- 
siders that this palace, which has a frontage of 600 feet, 
will probably be found to be the palace of the early 
priest-kings of Nippur. The few rooms excavated have 
given valuable results in the way of tablets, cylinders 
and figurines. It is hoped that statues will also be 
found. A large building with a remarkable colonnade, 
which was discovered in the first campaign, has been 
completely excavated. 

An important tomb has also been discovered. The 
French expedition has done good work at Tello, on the 
southeast side of the great canal connecting the Tigris 


This vessel was not _ 


Scientific Awerican. 


with the Euphrates, The chief finds of the year are 
about 10,000 inscribed tablets. A third expedition that 
Germany arranged has been at work in Babylonia 
since the spring of 1899. The greatest success of the 
year is that made by the American expedition. 

a ai i en ae 

DISTANT WATER POWERS, 
BY ALTAN D. ADAMS, 


Unfortunately for the average investor in schemes . 


for long distance transmission of water power by 
electric methods, the demonstration of financial 
success in this line has not been made as. complete 
as that of engineering possibility. It seems timely, 
therefore, to call attention to a few facts in the interest 
of the man who pays the bills. An attempt is here 
made to show that the fundamental objection to the 
electrical transmission of energy at high pressures, 
over long distances, under ordinary conditions, lies not 
in the limits of practical voltage, but in the large cost 
of and material losses in the necessary equipment. 
The great problem that must be solved in order to 
make electrical transmission of water power generally 
practical, over long distances, lies not so much in 
the direction of higher pressures as in the discovery 
of cheaper apparatus for its transmission to towns and 
cities where coal can be had at usual prices. 

Before the wholesale transmission of energy from 
falling water, over long distances, is generally adopted, 
it guust be shown that the transmitted energy can 
be delivered at the points of use for not more than 
the cost of the same amount of energy there devel- 
oped from coal. When those who see great advan- 
tages in the delivery of power at long distances from 
the place of its development have found their Utopia, in 


‘a source of absolutely free water power, they will still be 


unable to transmit it to far-away cities, in competition 
with the steam or gas engine, with coal at ordinary 
prices, because of the large investment for lines and 
machinery and the labor item of operation. So limited 
are the possibilities of electric power transmission, 
under the conditions imposed by long distances, that 
if cheap water power wereonly asingle mile distant from 
large cities, it would not pay to transmit it, if the 
long distance equipment had to be employed for the 
purpose. In other words, the cost of, and. losses in, 
the electrical machinery necessary for the transmission 
of power to great distances more than offset the usual 
difference between the cost of water power at a cheap 
source and the cost of its production at the point of use 
from coal at ordinary prices. Again, the transmission of 
power on a large scale, between distant points, cannot 
be fairly confounded with the distributicn of power over 
even great areas to small consumers, since widely scat- 
tered small power users are not in a position to have 
their power economically generated at the points of 
use. The measure of warrant for the transmission of 
power between distant points is the difference in the 
cost of power production at the points in question. If 
it is proposed to transmit the energy of falling water 
to a distant city or great manufacturing plaut, the 
inducement to the project'is the difference between the 
cost of unit energy from the water power and the cost 
of the same energy unit produced by fuel consumption 
at the point of distribution or use. The power of falling 
water is so easy to grasp, and apparently so cheap, 
that it has long been regarded as peculiarly suited to 
long distance electric. transmission. It is a matter of 
history that many of the best water powers in the 
United States have cost sums to develop on which the 
power delivered furnishes but a poor return. Without 
discussing the actual cost of water power development 
which often runs from $100 to $150 per delivered. horse 
power, a moderate yearly price for such power may be 
assumed at $15 per horse power year. The combined 
efficiencies of the electric transmission equipment is 
62 per cent, assuming 90 per cent each for dynamos 
and motors, 95 per cent each for two sets of trans- 
formers, and 85 per cent for the line efficiency. The 
cost of water power for each horse power year de- 
livered at the receiving station is, therefore, 15 +62 = 
24°19. dollars. The cost of the electrical transmission 
equipment is 86°15 dollars per horse power of delivery 
capacity at the center of distribution or use at prices 


‘of $25 per horse power capacity of dynamos and 


motors and $10 per horse power for transformers, the 
total dynamo and motor eapacity being 2°45 and trans- 
former 2°49 times the power delivery. Allowing $60 per 
brake horse power capacity for the machinery of a 
steam plant at the point where the transmitted power 
is to be used, the additional expense involved by the 
transmission equipment is 86°15 — 60 = 26°15 dollars per 
delivered horse power. Taking 16 per cent of this 
extra outlay forthe electric equipment gives 26°15 x 
0°16 = 4:18 dollars, the annual charge for interest, de- 
preciation, repairs, insurance, and taxes on the addi- 
tional investment per delivered horse power. Adding 
the above cost of water power and the annual charges 
just found gives 24°19-+ 4°18 = 28 37 dollars, and this 
sum, less the cost of coal per horse power year at the 
steam plant, or 28°37— 11°25 = 1712 dollars, is the ex- 
cess in cost per horse power year delivered by the elec- 
tric transmission over the cost of the same power from 
a local steam plant. In order that the electric trans- 
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mission may deliver power at the same cost as a local 
steam plant, the cost of water power per delivered 
horse power year must not exceed 11:°25—4:'18 = 7°07 
dollars, and this reduces the charge per horse power 
year at the water power to 7°07 X 0°62 = 4:38 dollars, on 
the basis of no outlay whatever for line conductors. 

This comparison assumes the same labor of opera- 
tion and building cost for the two stations and electric 
transmission as for the single steam plant. Turnin;: 
again to the electric transmission equipment, consist- 
ing of dynamos, two sets of transformers, motors, and 
the line conductors, and omitting from the considera- 
tion the line loss, the combined efficiency of the other 
elements is 0°95 x 0°90 x 0:95 x 90 = 0°73, so that for 
each horse power delivered by the motor, 1 + 0°73 = 1:37 
horse power must be supplied to the dynamo. The 
capacity of each. element now is, making that of the 
motor as 1, step-down transformer 1 +0°9 = 1°11, step- 
up transformer 1°11 +0°'95=1'16, dynamo 1°16 +0°9= 
1:22. On the same basis as above the cost of the elec- 
trical equipment is now, motors and dynamos (1 -} 1°22) 
25 = 55°50 dollars, transformers (1°11 + 1°16) 10 = 22 70 
dollars, a total of 78°20 dollars for each horse power of 
delivery capacity. The yearly charges on this sum for 
interest, insurance, taxes, depreciation and repairs, 
taken at 16 per cent, as above, amount to 78°20 x 0°16 
= 12°51 dollars. As the cost of coal at $8 per ton is 
only 11°25 per horse power year, for a first-class steam 
plant, the delivered power from a system of long dis- 
tance electric transmission is 12°51 — 11:25 = 1°26 dollars 
per horse power year more expensive than the same 
power from a local steain plant, it being assumed that 
the transmission line costs nothing and that there is no 
power lost in it. Or, to illustrate the case, suppose 
that great central power stations could have free 
water power if they would use it to drive dynaimos, 
send the resulting energy through two sets of trans- 
formers and then into electric motors to be used in 
driving their regular electrical equipment for local 
service, the interposed dynamos, transformers, and 
motors being paid for at above prices. Should the 
central stations accept such a proposition, power deliv- 
ered to their regular electric generators would cost 1°26 
dollars wore per horse power year than the value of the 
fuel outlay they would save, though there would be no 
line loss or cost. 

These figures are based on the operation of steam 
engines ; if gas engines, which only consume about 
two-thirds of the coal for an equal output, are used, 
the result is still less favorable to the electric trans- 
mission. It is thus evident that no possible increase in 
practical voltage, which can only décrease but never 
do away with the cost of and losses in line conductors, 
can ever warrant the long distance electric transmis- 
sion of water power to points where coal can be had at 
common prices, since such transmissions. would not 
pay if the line dissipated no energy, cost nothing, and 
water was free at the generating station. 

EXPORTS OF AMERICAN COAL. 

Exports of coal from the United States during the 
year 1900 are likely to reach $20,000,000 in value, 
against-$10,000,000 in 1896 and $6,000,000 in 1890. The 
figures of the Treasury Bureau of Statistics show that 
the exports of coal from the United States during the 
7 months ending with July, 1900, are 50 per cent in 
excess of those during the corresponding months of 
last year and double those of the corresponding 
months of 1898. In the 7 months ending with July, 
1898, the exports of coal from the United States were 
2,375,451 tons; in the sane months of 1899 they were 
3,006,032 tons, and in the corresponding months of 1900 
they were 4,601,755 tons. During the period from 1890 
to 1900 the exportation of coal from the United States 
has quadrupled, but the principal growth has been in 
the years 1898, 1899, and 1900. While this growth is 
observable in the exports to all parts of the world, it 
is especially marked with reference to our exports to 
the American countries. To British North Amer- 
ica, the exports in the 7 months of 1898 were 1,788,398 
tons and in the 7 months of 19C€0, 3,253.803 tons. To 
Mexico the exports in the 7 months of 1898 were 243,- 
938 tons and in the corresponding months of 1900, 415,- 
834 tons. To Cuba the exports have more than 
doubled, being in the 7 months of 1898, 114,655 tons 
and in the 7 months of 1900, 241,712 tons; while to 
Porto Rico the exports increased from 2,621 tons in the 
7 months of 1898 to 15,313 tons in 7 months of i900. 
To the Hawaiian Islands, the exports of the 7 months 
of 1899 were 10,381 tons and in the corresponding 
months of 1900, 21,001 tons, thus more than doubling 
in a single year. To the Philippine Islands the ex- 
ports in the 7 months of 1898 were 4,810 tons, and in 
the 7 months of 1900, 41:068 tons, or eight times as much 
in 1900 as in 1898. 

The experiments with American coal which the 
Europeans have made in the last two or three vears 
seein to have proved successful, as the exports to Eu- 
rope, which in the 7 months of 1898 amounted to only 
4.507 tons, were in the corresponding months of 1900, 
278.572 tons. Of this, 187 tons went to the United 
Kingdom, 4.028 tons to Germany. 77,407 tons to France, 
and 196,950 to other European countries. 
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THE SPIRAL-GLOBE LAMP. 

The employment of incandescent lamps having 
bulbs of plain glass leaves much to be desired froma 
hygienic point of view, because the intensity of the 
dazzling light radiated by the filament is certain to in- 
jure the eyesight. Hence shades are often employed 
to intercept the rays of light, or ground glass bulbs to 
conceal the filament. But these remedies both in- 
volve an increase in the cost of current since a large 
percentage of the light is absorbed. It is necessary, in 
order to obtain the same illuminating effect, to have 
lamps of higher candle power with.consequent in- 
crease in consumption of current. It is the object of 
the inventor of the lamp which is herewith 
illustrated to remedy the defect and to enable 
the consumer to use a plain glass lamp with- 
out liability of injuring the eyesight; and to 
utilize all the current instead of partially ob- 
scuring or absorbing the light in order to ren- 
der the lamp serviceable. 

The new Jawp consists of a plain glass bulb 
surrounded by an envelop composed of a spir 
ally-wound rod of plain glass inclosed within 
an outer protective plain glass globe. The 
effect of this combination is twofold; for al- 
though the main object, as above stated, is to 
conceal the filament without loss of light, the 
result is, as a matter of fact, to increase the 
effective illumination of the lamp, the spirally- 
wound glass rod constituting a double convex 
lens throughout its entire length and serving so to 
refract and diffuse the rays as not only entirely to pre- 
vent the outline of the filament from being perceived 
by the eye, but also actually to increase the photo- 
iwetric value of the lamp in the direction in which it is 
most desirable that the light should be rendered 
available. 

These lamps, which have a most pleasing and beauti- 
ful effect,.are now being manufactured in England by 
the Spiral Globe Limited, of 28 Bush Lane, Cannon 
Street, London, E.C., and on the Continent by Johann 
Kremenezky, of Vienna; while companies are in pro- 
cess of formation to manufacture the lamps under 
license of the Spiral Globe Limited in other European 
countries. 

CN 

AN AUTOMATIC OVAL WOOD DISH MACHINE. 

Oval wood dishes are exceptionally good and inex- 
pensive receptacles for butter, lard, cheese, berries, 
and the like, and are for that réason very widely used 
by grocerymen. A machine has recently been placed 
upon the market by the Defiance Machine Works, of 
Defiance, Ohio, which is designed to make these dishes 
as quickly and 
neatly as only a 
good automatic 
machine can 
make them. 

The machine is 
supported by a 
massive frame 
cored in the 
center and pro- 
vided with a 
broad floor- base. 
The knives em- 
ployed consist of 
a revolving cut- 
ter which cuts the 
dish by a single 
continuous cut; 
and two facing 
Knives for shav- 
ing off the surface 
of the block be- 
tween each cut 
of the dish-knife 
and making the 
dishes of uniform 
size, with straight 
edges. 

The carriage 
by which the 
wood block is 
held is gibbed to 
the main frame 
and fitted with a 
powerful chuck 
which grips . the 
block. The chuck 
is opened and 
closed by a hand- 
wheel ‘and screw 
to receive blocks 
of different sizes. 
A screw extend 
ing through the 
frame is connect- 
ed with a quick 
opening and clos- 
ing nut to engage 
and disengage the 
feed. When the 
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nut is opened, the carriage can be moved horizontally 
in either direetion by rack and pinion, which is used 
to save time in moving the carriage forward when 
commencing the cut or moving the carriage back after 
the last dish has been cut ready for the next block. 
The screw-feed is driven by cut gears and is auto- 
matic. After the block has been placed in the chuck 


the carriage is fed forward by hand-wheel to the point 
where the cutting is to begin; and the nut is then en- 
gaged with thescrew by aconvenient hand-lever. When 
the block is fed forward, each revolution of the cutter 
produces a dish, until the entire block is consumed. 
When the last dish is cut, the nut is automatically 
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opened and the feéd arrested, so that the carriage can 
be moved back ready for the next block. The feed can 
be adjusted for dishes of different thickness and can 
be stopped at any point while the machine is in mo- 
tion, simply by lifting. the feed-pawl. 

The capacity of the machine is 75,000 dishes per day 
of ten hours. The material used is generally maple; 
but any odorless wood can be used of sufficient 
strength, i 

a et te 
The Study of Rivers. 

Great attention is now being given in Germany to 
the problems caused by the flow of rivers, and an ex- 
tensive experimental station called the ‘‘ Flussbau La- 
boratorium ” has been set up at Dresden in connection 
with the great technical school of that city. It is un- 
der government control, and was founded with the idea 
of bringing scientific methods to bear upon the flow of 
rivers. A largeroom is set aside in the basement of 
the Dresden Technical School, and here, elevated some 
4 feet above the floor, is an iron trough or tank 7 feet 
wide and 2 feet deep, reaching the:full length of the 
room. At the upper end of this trough a large tank is 
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placed with appliances for permitting the water which 
it contains to flow into the trough in any required 
volume, so as to exactly imitate the even flow of a 
river. The trough is filled with sand, and the course 
of the river is laid out at angles down the trough 
through the sand, and various experiments are tried. 
The banks are protected by small bags of shot. The 
water flows at a certain speed, and the places where 
the bottom is washed out can be easily studied. The 
sand, which is carried mechanically by the water, is 
run over ribs, behind which the sand is deposited. 
The water is then pumped back into the tank. 

Sand of various colors is used for showing the exact 
position of the deposit of the sand wash in the 
rivers. This affords an easy means of deter- 
mining the rate of erosion and deposit. The 
effects of freshets, or the sluggish flow of dry 
autumn, can be imitated at will. New chan- 
nels can be produced artifically by a sudden 
flushing of water. Dams, breakwaters, piers, 
docks, bridges, etc., can be built 'and the effect 
noted when the water is turned on. The sand 
washed out of the trough can be caught by the 
tin ribs, gathered up and measured ; the quan- 
tity of water being known, it is a simple matter 
to determine the amount of sand carried per 
cubic foot. The tank can then be cleared of 
sand and gravel and stone substituted, thus 
giving another class of phenomena. With the 
aid of maps and contours, various sections of 
more important German rivers can be laid out.- Prof. 
Engels, the director, duplicates every curve, builds 
every crib and breakwater, and then turns on the 
water at the ordinary rate of flow of the river under 
investigation. 

According to The New York Sun, a winiature stretch 
of the Elbe has just been completed, and the cribs are 
all accurately placed and their banks are held in placo 
with bags of shot. After the water was turned on, 
Prof. Engels showed how bars were built up and when 
the channels were deepening, where hollows were: be- 
ing filled in, ete. He was then able to determine 
where a new crib might serve to preserve a deep chan- 
nel and at the same time cause the river to deposit its 
sand in shallows, and where the river might well be 
filled up and add to the usefulness of shore property. 
In each case where a change was thonght to be desir- 
able, experiments with piers and cribs were made to 
see if they were effective. By this means all of the 
rivers of Germany can be studied in turn ona swall 
scale at practically no expense, and saving the cost en- 
tailed by a great engineering work which proves use- 
less. The special aim of the experiments is to regulate 
the rivers in such 
a way that they 
will keep their 
own channel clear 
and deep enough 
without dredging. 
It is believed that 
there is,a great 
future for the 
work and it is 
thought that the 
time will come 
when all rivers 
will be. regulated 
= by the advice of 
river experts who 
have studied in 
this or similar la- 
boratories. 
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TEN new style 
motor cars are to 
be placed on the 
Fifth Avenue ele- 
vated branch of 
the Brooklyn 
Rapid Transit 
Company’s sys- 
tem as soon as 
they are equipped 
with the electric 
motors. One re- 
ceived a trial re- 
cently,, which 
seeu&d to be sat- 
isfactory. Itis 
built on lines 
similar to the 
eross-seat cars 
now run on the 
East New York 
line, except that 
each seat holds 
only one passen- 
ger. Aisle. room 
is saved by plac- 
ing the seats 
about a foot be- 
hind each other 
at a slight angle. 
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POULSEN TELEGRAPHONE. 

BY SPECIAL PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

One of the most interesting devices exhibited at 
the Paris Exposition is the telegraphone invented 
by the Danish engineer, Valdemar Poulsen. The 
principle of the apparatus will be understood 
from the diagram, Fig. 1, in which # is an 
electro-magnet of small dimensions, placed 
in a telephone circuit including the bat- 
tery, B, microphone transmitter, 7, and re- 
ceiver, 7. The poles of the electro-magnet 
are very near together, with just sufficient 
space to allow the steel wire, a b, to pass; 
the wire may be drawn forward so as to 
bring its successive portions between the 
poles. The wire used is steel piano-wire 
of about 4 inch diameter, and it advances 
at the rate of seven or eight feet per second. 
The arrangement resembles that of an ordi- 
nary phonograph in which the wire, a }, re- 
places the wax cylinder, and the magnetic 
flux between the poles, the stylus. The 
sound is recorded in the following manner : 
when the microphone is spoken into or 
otherwise receives a series of impulses, the 
electric impulses set up in the circuit cause 
variations of current in the coils surround- ~ 
ing the electro-magnet, and in consequence 
the magnetic flux between the poles under- 
goes a series of variations corresponding to 
the original sound waves. These magnetic 
pulsations act in turn upon the steel wire 
as it passes along in front of the poles, and mag- 
netize it trausversely ; each .part of the steel wire thus 
preserves its part of the magnetization, which depends 
upon the strength of the flux at that instant. The 
magnetic trace upon the wire thus corresponds exactly 
to the original sound waves. It remains only to re- 
produce. the record; this is done by connecting the 
receiver to the terminals of the electro-magnet and 
passing the wire again between the magnet poles, in 
the same direction as befor. and at about the same 
speed. As its magnetization varies from point to 
point its movement between the poles causes a varia- 
tion in the magnetic flux and sets up a series of pul- 
sating currents in the circuit, corresponding in form 
of wave with the preceding, and thus a sound may be 
heard in the telephone receiver which corresponds to 
the original. 

M. Poulsen had constructed several different types 
of the telegraphone before reaching the form now 
shown at the Exposition. With this instrument, the. 
sound as heard in the receiver is very distinct and is 
entirely free from the disagreeable scratching noises 
generally heard in the phonograph. The illustration 
and diagrams, Figs. 2a, 2b, and 8, show the general 
appearance of the instrument and. the disposition of 
the various parts. A drum about 15 inches long and 5 
inches in diameter revolves between two supports fixed 
to a metal base ; at one end of the cylinder is a pulley 
which receives a cord passing below to the motor. In 
this case an electric motor is used, connected with the 
main lighting cireuit. The drum is of brass and hasa 
spiral groovc in its surface in which is wound a con- 
tinuous layer of steel piano wire about ,, inch in dia- 
meter ; the wire makes about 380 turns. The carriage 
containing the electro-magnet slides upon a rod which 
extends across between the brackets. The electro- 
magnet, shown in section in the diagram, has its cores 
formed of soft iron wire about 3 inch in diameter, sur- 
rounded by electro-magnets about ? inch long, wound 
with fine wire. The polesare brought near together 
and the ends are sharpened and slightly curved on the 
inner surfaces so as to partly embrace the wire. The 


coils are surrounded by insulating materis.], which - 


consolidates the whole. The magnet, Jf, is held above 
the wire upon a support, §, and into it is fitted a con- 
tact-piece, C, earrying a flexible cord for the current. 
To guide the magnet along the wire by the points 
alone might injure these, as they are some- 
what delicate, and accordingly a guiding 
arrangement has been provided which 
consists of a steel knife edge, K, fixed to 
an arm in the rear; the arm is fixed to a 
brass sleeve, B, which slides upon the 
main rod. In this way, the carriage, 
which rests also upon the sleeve, is guided 
by the knife-edge. ‘The arrangement de- 
vised by Poulsen to bring back the car- 
riage to the starting point is simple and 
ingenious. As the cylinder turns the car- 
riage is thus guided to the end of its 
course ; at this point is fixed an inclined 
plate, S, carried on an arm, seen also to 
the left of the illustration. The pro- 
jecting piece, 7, of the lever, H, strikes 
the plate and the magnet carriage is 
tilted back in the direction of the arrow ; 
the lever then engages with a catch, EZ. 
It will be seen that if the carriage is 
pow moved to the right, the rear arm, A, 
will be lifted by the weight of the car- 
riage around Rasa center. This causes 
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the button, R, to engage with a wire, P, which is wound 
spirally around the rod, O, and as this rod is revolved 
by a pulley the carriage is brought back to its starting 
point. The chain, shown at Z, serves to hold the mag- 


net off the wire when not in use. 
In order to reproduce conversations with the utmost 
distinctness, the wire-wound drum 


mdst be rather 


Fig. 4.—POULSEN’S RIBBON TELEGRAPHONE. 


rapidly rotated. Experience has shown that a velocity 
of 1°64 feet (0'5 m.) per second gives the best results. A 
conversation of one minute in duration could, therefore, 


Fig. 1—DIAGRAM SHOWING PRINCIPLE OF. 
POULSEN’S INVENTION. 
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Fig. 2a—TOP-PLAN VIEW OF THE WIRE-WOUND 
DRUM AND RECORDING MAGNET. 
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Fig. 2b..-SECTION OF WIRE-WOUND APPARATUS, 


be recorded on 98°4 feet (30 m.) of wire, which is ap- 
proximately the capacity of the instrument illustrated 
in Fig. 3. But, for the ordinary requirements of life, 
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this time is far too short. Longer conversations are 
recorded and reproduced by means of the apparatus 
shown in Fig. 4, in which a very thin, flat steel ribbon, 
resembling a telegraph tape, takes the place of the 
wire. The ribbon, A, passes from one rollover a stand- 
ard mounted in the middle of the apparatus to a 
second receiving roll. Upon the standard the electro- 
magnet—not shown in the illustration—is 
mounted, the two poles. of which are ar- 
ranged transversely to the ribbon. The 
principle is the same as that of the in- 
strument previously described. Although 
the layers of the ribbon are tightly rolled in 
a coil, the magnetisin of one layer exerts no 
influence whatever upon the magnetism of 
the adjacent layers. 

A conversation once magnetically recorded 
can be repeated indefinitely. Experiments 
which have been made show that a con- 
versation can be reproduced from one to 
two thousand times without any perceptible 
diminution in clearness, 

To efface the record, it is necessary only 
to pass a current from a few cells of battery 
in the circuit of the electro-magnet, when 
the magnetization of the wire is equalized 
and it is ready to receive another record. 
Poulsen recently presented an account of 
the telegraphone to the Académie des Scien- 
ces, in which he explained its principles. He 
also noted an interesting experiment which 
has been made by his assistant, M. Pederson, 
who has charge of the instrument at the Expo- 
sition; this is the registering and reproducing of 
two separate conversations on the same wire. Two 
electro-magnets are used, whose windings are combined 
so that each is insensible to the record produced by the 
other. The first electro-magnet has its windings con- 
nected in series, and the second in opposition ; under 
these conditions the records produced by the two mag- 
nets may be superposed and separated at will. The 
superposition of the two magnetic curves has the effect 
of aresultant in each point of the steel wire, but as 
one of these components is always neutralized by one or 
the other of the receiving magnets, it is seen that by 
using one or the other set of magnets, the first or 
second series of components may be received, that is to 
say, the first or second conversation. 

The telegraphone is already in practical operation in 
several telephone stations in Denmark, and by its use 
telephone messages may be received and kept indefi- 
nitely. A subscriber may thus receive messages which 
have been sent in his absence. 

——_—s+o 
The Majert Accumulator. 

A new type of accumulator, designed by Dr. Majert, 
of Berlin, is coming into use in France, and is now be- 
ing made by a firm near Paris. In this battery, the 
negative plates are of the Faure type with lead grid 
upon which the oxide is pasted ; a second form has a 
grid formed with horizontal projections, which are 
bent up after the active matter is applied, thus hold- 
ing it in place. The construction of the positive plate 
is the main characteristic of the system; it is of the 
Planté.type, being of solid lead upon which a layer of 
peroxide of lead has been formed ; this form is consid- 
ered as more solid an@ will permit of discharging ata 
greater rate, while at the samme time a great capacity 18 


obtained ; however, to realize these advantages, a great 


surface must be obtained within small dimensions. The 
usual wethod of doing tis isto make a plate with a 
great number of grooves, but this is somewhat difficult 
in practice. With the plate made by the Majert pro- 
cess, for a battery of one to three hours’ discharge, the 
grooves are about 3 inch deep and ¥, inch wide, separ- 
ated by #»; inch. A plate of this kind cannot be ob- 


.tained by. moulding, and the method of forcing it 


through a die by hydraulic pressure involves too great 
an outlay for dies and power. In the Majcrt process a 
traveling cutter is used, of special form: 
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which cuts the required groove in the 
plate ; an arrangement is used to take out 
the shaving perpendicularly at each cut. 
The plate is placed on ‘a perfectly plAne 
table, and to keep the lead flat a roller 
passes over it in advance of the cutter. 
The plate is thus cut on both sides; the 
tool can make ninety courses in one 
minute. The arrangement is automatic, 
and one workman can attend to two 
plates. To cut a plate having 100 square 
inches surface requires about ten minutes, 
making fifty to sixty plates per day. 
—- +o o_ —__ -—_ 

Pror. HAECKEL, of Jena University, 
and David J. Walters, a law student, are 
about tostart to find the pithecanthropus. 
Mr. Walters intends to pursue his inves- 
tigations in Java and will arrive in that 
isle before the great evolutionist. The 
pithecanthropus if found will be of great 
value, as it will tend to supply the miss- 
ing link in the evidences of evolution. 
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A Tip from an Inventor. 
To the Editor of the SCIENTIFIC AMERICAN : 

Under the heading “ Tips for Inventors,” the matter 
in your issue of July 21, 1900, reminds me of a very 
clever all-round inventor of the name of Alexander 
Barr, with whom I had the benefit of being intimate 
wuile. serving my apprenticeship as mechanical en- 
gineer in Glasgow, Scotland. 

Mr. Barr, or *‘ Sandy ™ Barr,-as his intimates used to 
cali him, styled himself “ Inventor for Manufacturers,” 
and had a large clientele of manufacturers who used to 
come to him with their sorrows, and Barr generally in- 
vented some device to help them out. 

I was in his sanctum one day,. when a large egg 
shipper called and told Barr he wanted a better way 
of packing eggs. Barr talked over the existing methods 
of egg packing with him, and before he went promised 
to show him something new in that line inside of a 
week. 

After the packer left, Barr turned to me and said, 
“ What would you select in nature to hold an egg?” 

‘*T don’t know,” said I. 

* You would never select a sun-flower, would you ?” 
said Barr. 

‘*T think a tulip would be better, as far as shape is 
concerned,” I replied. 

‘* All right,” he said. ‘“ Make a three-leaved tulip 
out of wire, with springs at the base of the leaves for 
adju3tment, and of such a size to hold an egg of ordi- 
nary dimensions comfortably.” 

I set to work under his instructions, and the result 
was called ‘‘The Barr Patent Ovifer.” Ovum—egg, 
and fero—to carry—thus derived. 

Three wire tulip leaves were fastened at an angle of 
120° on a piece of board, and held an egg very securely. 

From the time the egg shipper left Barr’s office till 
we hiad the first experimental egg holder finished was 
soizething like two and a half hours. The holder was 
subsequently bought by the egg shipper, who paid 
£250 for it. ; 

Since then I see it has been improved upon by sub- 
stituting two oval wire leaves, without any spiral 
spring at the base, but the first idea was gotten from 
nature. E. A. SUVERKROP. 

Philadelphia, Pa., August 21, 1900. 


THE NEW ERA OF THE AMERICAN SAILING VESSEL. 
BY WALDON FAWCETT. 

Basing the conclusion on the development of the past 
few years there is nothing extravagant ia the prediction 
that American sailing vessels will ere long have fully re- 
gained their supremacy among the world’s wind-pro- 
pelled craft. 
crease of Awmerican sail tonnage has been, during the 
past few years, proportionately as great as that of other 
maritime nations, but this is due almost solely to the 
passing from existence of old wooden hulks, which are 
now arriving at the termination of their period of use- 
fulness in great numbers. The other side of the pic- 
ture is vastly different. The problems presented by 
high priced fuel and other conditions have proved 
that there is yet a field of work for the sailing. vessel, 
aud five- and six-masted wooden schooners and steel 
sailing vessels are being constructed to meet the new 
requirements, and doubtless to prove, in their way, 
quite as successful and profitable as their predecessors. 

These new vessels are considerably larger than the 
clipper ships. with which American shipbuilders 
startled the shipping world about the middle of the 
century. In fact, most of the steel sailing vessels now 
being turned out at Bath, Me.—long famous as the 
home of the clipper ship--are in excess of 350 feet in 
length; whereas the ‘‘Great Republic,” the largest of the 
old clipper ships, was but 325 feet long and carried 
but 4,060 tons as against 5,000 tons, which is the aver- 
age capacity of the new vessels. The sailing vessels of 
recent construction, both wood and steel, have made 
some wonderful speed records and have easily dis- 
counted the performance of that one-time pride of the 
shipbuilders, the ‘"Red Jacket,” which sailed from New 
York to Melbourne, 12,720 miles, in 69% days, or the 
‘Sovereign of the Seas,” which covered 5,391 miles in 22 
days. 

It must not be supposed that the sailing vessel of 
steel construction, or rather metal construction, is an 
absolute innovation. Early in 1883 there was launched 
at the shipyard of John Roach, at Chester, Pa., the 
“Tillie E. Starbuck,” a full rigged iron ship, the first 
metal sailing ship built in the United States and one 
«f the first turned out anywhere in the world. The 
‘*Starbuck” was also the first sailing vessel in the world 
to carry metal masts. She was 273 feet in length, 42 
feet beam, and 26 feet depth of hold. She was of some- 
what over 2,000 tons burden and cost $150,000. The 
seaworthiness of the iron sailing ship was early proved 
by the behavior of the ‘* Starbuck” in a terrific gale 
around the Falkland Islands, when her iron wasts 
neither broke nor stranded, and the general efficiency 
of this class of craft is attested by the fact that the 
vessel in question is to-day trading around the world. 


Statistiesehow, to be sure, that the de © 


Scientific American. 


As to whether the lately renewed activity in the 
construction of sailing vessels is to be permanent or 
temporary there is a wide divergence of opinion, ewen 
among men in the shipping world, and consequently 
it is equally uncertain whether the steady decrease in 
the sail tonnage owned in the United States can be 
stemmed. To present figures showing accurately the 
extent of this decrease is well-nigh impossible because 
of the manner in which the governmental statistics are 
prepared. For instance, whereas there are owned in 
the United States 13,300 sailing vessels, aggregating 
1,825,000 tons burden, in all comparisons they are in- 
cluded with the unrigged craft, such as canal boats, 
and thus the total appears as 15,891 vessels of 2,388,000 
tons. Regarding the iron and steel sailing vessels, the 
statistics are, however, presented in detail and show 
that there are owned in America 120 vessels of this 
class, aggregating upward of 174,000 tons burden. 
This is about one-eighth the tonnage of the steam 
vessels of iron or steel construction owned in the 
country. : 

The full meaning of the discovery of new usefulness 
for sailing vessels is in no wise better attested than by 
a glance at the condition of the shipbuilding industry 
on the coast of Maine—long the center of this branch 
of the industry. Shipyards which had been closed 
for years have been re-opened during the past twenty- 
four months and other plants have been improved in 
equipment and niaterially enlarged. In 1890 there 
were completed at Maine yards vessels aggregating 
almost 75,000 tons burden, but the industry gradually 
declined until in 1897 the total output was but 5,000 
tons. In 1898, however, the revival set in and the year 
closed witha showing of almost 30,000 tons. The total 
passed the 50,000 ton mark for the calendar year 1899, 
and during that year the port of Bath alone turned 
out almost 40,000 tons. 

Indeed, the port of Bath has, since the renewal of ac- 
tivity, regained the first rank among the shipbuilding 
centers on this sideof the Atlantic. During the fiscal 
year which ended June 80, 1899, Bath built more mer- 
chant tonnage than any other customs district in the 
United States, and moreover she built more tonnage 
of this character than was turned out in any entire 
State of the Union, save Maine. Only three districts 
in the United States turned out more than 20,000: tons. 
The showing is as follows : Bath, 43 vessels, aggregating 
46,693 tons; Philadelphia, 37 vessels, aggregating 37,- 
625 tons ; Cuyahoga (Cleveland, O.), 18 vessels, aggre- 
gating 34,467 tons. Bath is also, in proportion to popu- 
lation, the leading ship-owning city of America, there 
being 12 tons of shipping per person owned in that 
city. , 

The steel sailing ships, which are, of course, by far 


- the most interesting of all the craft. of this character, 


have all been built by the firm of Arthur Sewall & Com 
pany, of Bath. The Sewall yard was first established in 
the first quarter of this century, and since the launch- 
ing of the brig ‘‘ Diana” in 1823 more than a hundred 
vessels have been turned out. About six.years ago the 
Sewall yard was transformed to a plant for building 
steel ships, and the ‘‘Dirigo,” the first vessel of this class 
which they completed, bore the distinction of being 
the first steel sailing vessel ever built in America. The 
steel for this initial vessel was imported from Glasgow, 
but the material for the later vessels has been secured 
in America. The * Dirigo” has already made some re- 
markably speedy voyages. 

The steel sailing ships ‘‘ Erskine M. Phelps,” “ Arthur 
Sewall,” and ‘Edward Sewall,” which followed the 
* Dirigo” from the, yard of Sewall & Company, are 
each upward of 3,000 net tons burden. In general de- 
sign all three are practical duplicates. The “ Arthur 
Sewall” may be taken asa fair example. She is 354 feet 
in length over all, 45 feet beam and 25 feet depth of 
hold. When loaded she draws about 221 feet of 
water. The whole construction of the vessel is strong 
and rigid, and she will fully meet the requirements of 
any of the classification societies. She is a two-decked 
vessel, and both the lower and main decks are con- 
tinuous, extending throughout the entire length of the 
vessel. The main deck is plated throughout, and the 
lower deck for about 200 feet amidships. 

Two commodious steel deck houses are provided. 
One is 46 feet in length and the other 26 feet, whereas 
each has a width of 18 feet. In the former, which is 
located forward,.are the crew’s quarters, consisting of 
twenty berths, the galley esgine and boiler room-and 
coal bunker. The other deck house, located amidship, 
contains six rooms for the petty officers, and a carpen- 
ter’s shop. In the poop, aft, is a large, handsomely 
furnished cabin for the captain. Here, also, is the din- 
ing room, and adjoining it the main saloon. Opening 
off the main hallway also are the officers’ staterooms 
and lavatories and bath-rooms. On the poop deck 
above is still another house, with accommodations for 
several passengers. The ‘‘ Arthur Sewall” will carry 


5,000 tons dead weight on the draught above mentioned. 


She has a neat sail plan and each of her four masts is 
100 feet or over above the main deck. The lower 
inasts and topmasts are of steel in one length. Some 
of the spars are also of steel, including the three lower 
yards on each mast. The vessel cost over $150,000 and 
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is sailed by a captain, four mates, engineer, sail maker, 
cook, steward, twenty seamen and eight boys—thirty- 
seven wen in all. 

The ‘Edward Sewall,” the fourth and last of the steel 
ships to be turned out up to date by the Sewalls, is 
only slightly larger than the ship ** Arthur Sewall” 
just described, but is thus entitled to rank as the larg- 
est steel sailing vessel ever built in America. She aleo 
is shipentine rigged and is 355 feet in length, 45 feet 
beam, 28 feet depth and 23 feet draught. She is a two- 
decked vessel with poop and forecastle and two deck 
houses for the crew and donkey boiler. Her lower 
mast and topmasts are of steel, each in one piece, and 
measure 110 feet above deck. The vessel carries a 
total of thirty-four sails and cost over $160,000. 

The wooden sailing craft have in their recent in- 
creases in size.fully kept pace with the development 
which has characterized their steel prototypes. When 
it was proposed to build a five-masted schooner as asuc- 
cessor to the three- and four-masted craft which had 
been in service for many years previous to 1898, the 
suggestion was laughed at in many quarters. Never- 
theless five-nastéd vessels were constructed and proved 
a success. The same prophecies of failure greeted the 
plan, later, to construct a six-masted schooner, but 
the fall of 1900 will see the entrance into commission of 
the first latter class of carrier. 

The pioneer five-masted schooner was the ‘‘ Nathaniel 
T. Palmer.” She is 285 feet in length, 44 feet beam and 
22 feet deep, and spreads 10,000 yards of canvas, A 
vessel which, when. she went into commission early 
in 1899, was the largest fore and aft schooner ever con- 
structed for ocean service, was the five-masted craft 
constructed by H. M. Bean, of Catiden, Me., for Capt. 
J. G. Crowley, of Taunton, Mass. A nuwber of capi- 
talists are interested with Capt. Crowley in this large 
vessel which cost $90.000, and the vessel men who have 


-been talking of the speedy decline if not total dis- 


appearance of wooden sailing vessels have had some 
difficulty in reconciling with their theories the fact 
that such men as Henry W. Cramp, of the large Phila- 
delphia shipbuilding firm, are among tho-e who have 
put money in this and other similar ventures. 

The five-mmasted schooner constructed at Camden, 
Me., is 318 feet in length, 44 feet beam and 214 feet 
depth. ‘The spread of canvas aggregates 10,0U0 yards 
and the vessel will carry 4,000 tons of coal on a draught 
of 23 feet. The frame of the vessel is of Virginia oak, 
and the planking inside and out of Georgia pine. 
There ae five Oregon pine masts, each 112 feet long. 
The diameter of the foremast is 29 inches, while each 
of the other four inasts is 28 inches in diameter. The 
vessel is lighted throughout by electricity and heated 
by steam, and has all the latest improved equipments, 
including steam steering gear aud two 6,000-pound an- 
chors. Like a number of other large schooners of this 
class, she is engaged in the coal trade between Phila- 
delphia and New England ports. 

The five-master had scarcely been completed ere 
Capt. Crowley opened negotiations with Mr. Bean for 
the construction of a six-mmasted schooner, and work on 
this monster craft was commenced in the autumn of 
1899. The vessel, which will cost when completed 
$100,000 and will have a capacity for carrying 5,500 


-tons of-cargo, will be ready to enter service late in the 


summer of 1900. The huge schooner is 330 feet in 
length, 48 feet beam, 22 feet depth of hold, and -will 
draw 24 feet of water when loaded. Her lower masts of 
Oregon pine are each 116 feet long, and her topmasts 
are eacb 58 feet in length. Wire rigging will be used 
exclusively and four commodious houses are provided 
on deck. The pumpson the vessel are capable of throw- 
ing 1,000 gallons of water per minute, and the chains 
and anchors are exactly the same size as those placed 
on the new battleship ‘* Kearsarge.” 

Perhaps the subject of the new era dawning for Am- 
erican sailing craft should not be dismissed: without a 
word regarding the increased attention which the Navy 
Department is devoting to training ships. The re- 
modeling of the ‘‘Hartford” has lately attracted consid- 


‘erable attention, but of far greater moment is the new 


training ship ‘‘Chesapeake,” lately completed at the 
yard of the Bath Iron Works, at Bath, Me. The 
‘* Chesapeake ” is the first sheathed vessel built in this 
country, and the only sailing vessel that has been built 
for the United States Navy since the sixties. 'The ship, 
which is full-rigged, is 225 feet in length, 37 feet beam, 
has three decks and 1614 feet draught and 1,200 tons 
displacement. She will spread 20,000 square feet of 
canvas. 
i 
The Meeting of the Association of Official Agricul- 
tural Chemists for 1900. 

In harmony with the vote of the executive com- 
mittee, the seventeenth annual meeting of the Asso- 
ciation of Official Agricultural Chemists will be held 
in Washington, D. C.. begirining Friday, November 
16, and continuing over Saturday and Monday, 17 a:-d 
19, or until the business of the association is coi- 
pleted. 

The authorities of Columbian University have ex- 
tended the courtesy of the University lecture hall for 
the various sessions, 
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Sefence Notes, 
A factory for liquid air is being erected at Los An- 
geles, Cal., for refrigerating purposes. 


The monument to Lavoisier, erected by international 
subscription, was unveiled at Paris, July 27, in the 
presence of a large number of scientific men. 


The superintendent of Yerkes Observatory, G. W. 


Ritchie, has recently perfected a device which renders — 


it possible for astronomers to use the ordinary visual 
telescope for photographic astronomy. The device 
consists of a color screen that can be adjusted to the 


lens of a powerful telescope, thus adapting it for pho-. 


tographic use. 

Among the American firms which received the 
**Grand Prix” at the Paris Exposition was the Smith 
Premier Typewriter Company, for their machines. 
The Prix was awarded at the highest rating of the 
jury, the machine leading all the others as regards the 
number of points allowed. ‘ Jessop’s Steel” was also 
awarded a Grand Prix. The firm’s exhibit was much 
the same as that made at the Chicago World’s Fair. 
The famous tool steel has taken over twenty highest 
exhibition awards. The Jeffrey Manufacturing Com- 
pany, of Columbus, O., have been awarded a gold'medal 
at the Paris Exposition for their elevating, conveying, 
and mining machinery. 


At a recent meeting of the Société Francaise de 
Physique, M. Henri Villard announced that he had 
succeeded in giving a radio-active property ‘to bis- 
muth, by submitting it to the action of cathode rays 
in a Crookes tube. 
taking the metal as the anode, and the regions which 
are most exposcd to the action of the cathode rays are 
found to be the most active. The experiment may also 
succeed by using the bismuth as the cathode, and in 
this case the region from which the rays depart is found 
to be the least active. Lastly, the bismuth disinte- 
grated and carried to the walls of the tube is also radio- 
active. The activity communicated to the bismuth by 
an experiment which lasted about one hour is very 
feeble, and is quite inferior to that of uranium. It is 
nevertheless sufficient to permit of verifying by photo- 
graphic means the fact that the rays from the bismuth 
will traverse black paper or aluminium, or the two 
together. This action appears to be permanent, for at 
the end of a month it had not appreciably diminished. 


The color reaction of Klunge, obtained by the addi- 
tion of cupric sulphate and sodium chloride solution 
to an aqueous solution of barbaloin, has been regarded 
as characteristic of aloin. E. Léger finds, however, 
that the red color developed is not due to barbaloin at 
all, but to the accompanying iso-barbaloin ; pure barb- 
aloin obtained by repeated recrystallization does not 
give this reaction, but the iso-barbaloin thus separated 
gives an intense violet-red color. Léger goes further, 


and employs the reagent of Klunge to purify barbaloin - 


from its accompanying iso-compound, heating the aloin 
with solution and collecting the crystals which. separ- 
ate on cooling. In this way an aloin is obtained which 
ceases to react with Klunge’s solution, and is, accord- 
ing to the author, pure barbaloin. When recrystallized 
from methylic alcohol, it is of a paler color than the 
impure aloin; it gives no color reaction: either with 
Klunge’s reagent or with HNOs. Its triacety]-tricloro- 
compound melts at 164 8° C. The author is examining 
Cape. aloes, which he finds to contain barbaloin, as well 
as another aloin differing from those hitherto described 
by him.—Comptes Rendus. 


The Rev. J. M. Bacon, of England, has invented a 


dot and dash system for the purposes of signalling from . 


a balloon, and has recently been carrying out some 
interesting and exhaustive experiments: from the car 
of a balloon, to endeavor to establish communication 
with the earth beneath. He ascended, in company 
with two other aeronauts, to a height of 2,000 feet. 
Suspended at the end of a wire, some 300 feet below 
the car, was a large cracker, such as is employed in 
pyrotechnic displays. This cracker was fired from the 
ear by the passage of an electric current. The aero- 
nauts observed the fiash and then timed the seconds 
that.elapsed before the echo was heard. About five 
seconds passed and then reverberating rolls of thunder 
were distinguished, lasting some twenty seconds. The 
noise, owirg to the clear, rarefied atmosphere at that 
height was deafening. The balloon, at a height of 
6.500 feet, then drifted over Aldershot, and attempts 
were made to communicate with the military camp 
beneath. Slung below the car was a concertina-shaped 
contrivance, controlled from the car by strings. These 
were suddenly jerked in a manner similar to that in 
which a telegraph operator actuates his key, and loud, 
intermittent sounds were transmitted from the instru- 
ment. Owing to the tendency of sound to travel up- 
ward, some time elapsed before the signals reached the 
earth below, and then the soldiers transmitted their 
replies by means of the heliograph. Once the commu- 
nication had been established, no difficulty-was experi- 
enced in the transmission of the signals. The aero- 
nauts, however, were puzzled somewhat in reading the 
bright heliograph flashes at that altitude, owing to the 
flashes following each other somewhat rapidly. 


The best result is obtained by 
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Engineering Notes. 

There are 120 firms in Germany engaged in the 
acetylene industry. Most of the burners are made at 
Nuremberg. ‘There are no less than 26 small towns in 
Germany lighted by acetylene gas. The first plant 
of this kind for lighting small towns in Germany was 
erected at Hassfurt, a town of 2,500 inhabitants. 


The United States monitor “Wyoming” was 
launched on September 8, at the Union Iron Works, 
San Francisco, Cal. ‘ihe event was made a feature 
of the semi-centennial celebration of California’s ad- 
mission into the Union. Little more than the hull of 
the “ Wyoming” is finished, but work is being pushed 
forward rapidly. 


For some little time the air carson the Twenty-eighth 
Street and Twenty-ninth Street cross-town lines of the 
Metropolitan Traction Company, of New York city, 
have not been in use, and the old horse cars were re- 
surrected. Now, however, the rails on these streets 
have been replaced by heavier ones, and a new road- 
bed is being built. When the work is completed, the 
horse cars will be taken off, and new and heavier air 
motor cars will be substituted. In the new cars the 
heaters are much larger than in the old ones, and the 
machinery lies low down in the truck, thus giving 
great stability to the car. A number of new cars have 
arrived in New York, and are being tested on the 
Eleventh Avenue tracks. The storage battery cars on 
the Thirty-fourth Street line are run in considerable 
numbers, and the service is fairly satisfactory. At 
places there seems to be some difficulty in starting the 
car when there is a heavy load. 


It has long been known that wood dissolves in con- 
centrated acid, and that the solution on further dilu- 
tion and boiling passes into dextrose. One could not 
start with diluted sulphuric acid, however, as then 
by-products would form, which prevent the isolation 
and subsequent fermentation of the dextrose. Alex- 
ander Classen has, however, now made the observation 
that ordinary chamber acid may be applied under cer- 
tain conditions, and the observation hasa more general 
interest. If one part of sawdust is mixed with 34 part 
of acid of 55° or 60° Baumé, a greenish mass results, 
which, on extracting, does not show any sugar. But 
when we compress this mixture, the reaction begins, 
and a good deal of dextrose is formed. The pressure is 
kept on for half an hour, until the mass has turned 
dark and hard. Four parts of water are then added, 
and the broken-up pulp is boiled for about twenty 
ininutes to complete the inversion. This method thus 
avoids the necessity of having to use concentrated 
acid, and there is, further, asaving in acid. The re- 
sulting dextrose is described as very good. 

Fuel is now being manufactured in London out of 
mud, street refuse and sewage, forsale tothe poor. A 
chemical process has been invented by which all this 
waste material is so treated that it is rendered comn- 
bustible. Mud has been withdrawn from the Thames 


-at Millwall, treated chemically and compressed in bri- 


quettes, that in appearance closely resemble blocks of 
dull ebony or bogoak. This mud has been proved to 
have a calorific value of 7°52 pounds. It burns readily, 
exhales a minimum of smoke, and leaves only 25 per 
cent of firm ash. The street sweepings are mixed with 
a small percentage of cheap chemicals, pressed into 
blocks, and sterilized by being subjected to an intense 
heat of about 400° Fahrenheit. This fuel produces 
great heat, burns freely with little smoke, and leaves 
very little ash. The sewage when subjected to this 
chemical process and pressed into briquettes looks like 
the best coal, so deep and rich is its gable character. 
This last fuel can be manufactured at the low cost of 
two dollars per ton, and is equal in every way to the 
cheaper coals. 
facture the: fuel from these hitherto waste materials, 
and works are shortly to be installed upon the river’s 
banks at Barking. : ; 


Montan wax is one of the distillation products of 


- lignite, which Von Boyen now seems to have obtained 


in afairly pure state. The raw material can be pre- 
pared in two ways. The lignite is heated moderately 
and slowly, and steain of 250° C. is passed through the 
retort ; the product, carried over with the steam, melts 
at about 70° C. Or the lignite is extracted with ben- 
zene or mineral oil, when a black or brown mass is ob- 
tained. When this raw material is again heated up to 
300° C. and treated with steam of 250° C., a crystalline 
yellow substance results, which was, so far, the best 
Montan wax known. It resembles paraffin, but is very 
easily saponified. With potassium chloride it forms a 
salt, which, dissolved in ligroin, yields a fairly pure sub- 
stance, melting at 84°. At any rate, redissolution in 
alcohol, and distillation over acetate of magnesia, does 
not raise the-inelting point any higher; and the an- 
alyses which Von Boyen made agree pretty well with 
the formula C2Hs.Oo. The wax would thus essentially 
represent a fatty acid of an exceptionally high order. 
Von Boyen ealls the acid cerotinic acid.. Its Occurrence 
seers to be restricted to lignite. The acid can be dis- 
tilled without undergoing decomposition, which. is 
noteworthy, considering the £9 carbon atoms in the 
molecule. 


’ electrical works show great increase. 


Licenses have been granted to manvu- - 
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Electrical Notes, 

Consul Hughes reports from Coburg, July, 1900: In 
the Mittheilung des Vereins ftir Local und Strassen- 
bahnwesen. will be found an interesting paper giv- 
ing details as to the way in which goods traffic is man- 
aged in three German cities—Gera, Frost, and Sprem- 
burg. They are not large places, but industrially very 
active, especially in textiles. The power used on the 
tramways is electricity or steam ; the goods are trans- 
ferred at the station onto smaller trucks, or the rail- 
way cars are taken over the town lines. At Frost 
there are three morning and three afternoon deliveries. 
At Gera perambulator cars, with fiangeless wheels 
apart frow guide wheels, have been tried with indiffer- 
ent success. All these plants have been worked with 
a profit for several years, and though people have 
grumbled, the utilization of tramways for the goods 
traffic has points which cannot be dismissed without 
due consideration. 


- While the new Electric Railway in London is -work- 
ing smoothly and without the slightest hitch, the Un- 
dergound Railway in Paris is experiencing many vicis- 
situdes. There have been several accidents, fortun- 
ately unattended with any loss of life. The other day 
recorded a veritable chapter of disasters. First the cur- 
rent broke down, and the train. had to stand still in 
the tunnel for about an hour and a half. A little later 
the first carriage of atrain running from Vincennes 
to the Porte Maillot caught fire at the Bastille Station, 
through a spark from the electric motor. The wood- 
work blazed merrily for about a quarter of an hour, 
but the company’s servants succeeded in subjugating 
the fire: In the evening another and more serious. acci- 
dent occurred, also at the Bastille Station, through 
the derailment of the end carriage of atrain. There 
was a panic among the passengers, of whom about 
ten were bruised and shaken. 


According to The Electro-Technical Gazette, German 
On March 1 last, 
there were in operation 652 electrical works, against 
489 the previous year. One hundred and twenty-two 
works were in progress of construction, of which 17 
were to be ready foroperation on July 1. Twenty-seven 
of all the works were completed before 1890; all the 
others were constructed within the last ten years. The 
number of places with electric light exceeds that of 
places illuminated by gas—900 against 850. The largest 
electrical plant is at Rheinfelden, with 12.360 kilowatts. 
Then follow one at Berlin, 9,230 kilowatts ; one at Ham- 
burg, 7,290 kilowatts ; one at Munich, 6.110 kilowatts ; 
two others at Berlin, of 5,452 and 5.312 kilowatts, re- 
spectively; one at Strasburg, 4,955 kilowatts; two 
others at Berlin, of 4.676 and 4,655 kilowatts, respec- 
tively ; one at Chorzon, 4,310 killowatts ; one at Frank- 
fort, 4,152 kilowatts ; one at Dresden, 3,580 kilowatts ; 
one at Stuttgart, 3,208 kilowatts ; and another at Ham- 
burg, 3,150 kilowatts. All the electrical works supplied 
last year 2,623,893 incandescent lamps, 50,070 are lamps, 
106,688 horse power for electromotors, etc. 


Polyphase alternate-current machinery, which has 
been so much used on the Continent and in America, 
is slowly making its way into England. It has al- 


_ ready been introduced to a small extent in coal mines. 


The polyphase motor was worked out .in the first in- 
stance, because, when the early electric lighting sta- 
tions for towns had been laid down, it was found that 
while those which had been installed with alternate cur- 
rents could distribute energy very conveniently, they 
were at a great disadvantage in the matter of power 
supply. The alternate current motor of those days 
was like the gas engine ; it was necessary torun it up 
to a certain speed to get it into synchronism with the 
current it was to make use of before it would work, 
and hence would not start without special arrange- 
ments. So a machine was designed into which two 
currents, each alternating, followed each other at in- 
tervals of-a small fraction of a second, producing a 
wagnetie field, which revolved, and which dragged 
a properly designed armature after it. This was fol- 
lowed by a wotor, in which three currents followed — 
each other in the same way. Diphase and multiphase 
generators were also designed to generate the currents 
in succession, as required. The great feature of the 
polyphase apparatus, so far as coal wining is con- 
cerned, says The Colliery Guardian, is the fact that 
the motor has no commutator, and no brushes bear- 
ing on it, and breaking circuit. There is, therefore, 
no sparking in the same way as there is with the con- 
tinuous-current motor. FE 'or starting purposes, -how- 
ever, the machine requires the insertion of a resist- 
anee in its armature circuit, in order that the starting 
torque may be sufficient, and this necessitates the 
addition of slip rings on the shaft. simiiar to those 
through which the current is taken from the alternat- 
ing current machine. The resistance is gradually re- 
moved as the motor gets up speed, just as the starting 
resistance of the continuous-current ‘Inotor, and is en- 
tirely cut out when the motor is in synchronism. It is 
possible for sparking to take place at the contact be- 
tween these rings and the conductors, but the chance 
is never so great as with the continuous-eurrent motor 
eomrputator, 
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PARIS EXPOSITION—AUSTRIAN . PALACE, 

The Austrian Palace is next to that of the United 
States in the group of national buildings facing on the 
Seine. It represents a type of ‘architecture which. pre- 
vailed in Austria during the eighteenth century, 
known as the *‘ Barocco” style. The portico above the 
main entrance has two columns on each side, and above 
the balustrade rise a corresponding pair of pilasters 
supporting the roof-cornice; on either side of the 
portivo is a narrow window, 
with ornamental iron work, hav- 
ing in front a richly ornamented 
vase. The main fagade has also 
a very handsome fountain on 
each side, which adds greatly to 
the effect; the upper basin, sur- 
mounted by a sculptured group, 
is of shell-form, and from this 
the water falls into a large basin 
below. On the sides and rear of 
the building the lower windows 
are sewicircular form, surmount- 
ed by grotesque heads ; above, a 
series of pilasters rises to the 
upper cornice. The roof is bor- 
dered by an ornamental balus- 
trade, interspersed with trophies, 
with the Austrian eagle on each 
corner; in front, upon the cor- 
nice, is seen the national coat of 
arms. Ornamental shrubs are 
placed around the building; in 
the front is a handsome balus- 
trade at the ci of the quai, 
with a large group at either end. 
The sub-structure consists of 
several arches of solid construc- 
tion, ornamented with grotesque 
heads, 

A flight of steps leads to the 
main vestibule; on each side is 
a piece of ancient tapestry, in 
front of which is a large bronze 
bust. That on the left represents the Emperor 
Francis I, and that on the right the Ewpress 
Maria Theresa; both busts were executed by Mes- 
serschmidt, in the eighteenth century. A_ second 
flight of steps leads up to the main rotunda, from 


which rises the handsomely. ornamental staircase, : 
shown in the illustration, leading to the upper story. 


To the right of the main rotunda is a circular recep- 
tion room, richly ornamented and furnished; the 
mantel is in-carved onyx and the central table has a 
top in polished onyx five feet in diameter. The room 
contains a fine marble bust of the Ewperor Francis 
Joseph, surrounded with ornamental plants. The cor- 
responding room to the left is finished in Empire style, 
with mahogany panels rising to the ceiling. It has a 
frieze in oil, representing allegorical subjects, and con- 
tains two paintings by Austrian artists. On one side 
of the rotunda are 
two cases con- 
taining manu- 
script music of 
Beethoven, Mo- 
zart, and other 
musicians; here 
are also a number 
of fine bronzes, 
including an 
equestrian figure 
of the Emperor 
Leopold I. in an- 
tique bronze. In 
the rear is a hand- 
somely furnished 
room containing 
views of Vienna; 
the corresponding 
room on the right 
contains a collec- 
tion of the head- 
ings of all the 
principal Austri- 
an journals, ar- 
ranged in cases, 
and also. a collec- 
tion of ancient 
newspapers ; one 
of these, the ‘‘Dia- 
rium” of Vienna, 
dates from 1758. 
On the right side 
of the rotunda are 
a number of cases 
representing the 
postal and tele- 
graph service of 
the Austrian gov- 
ernment. In one 
of these are seen 
various models of 
city letter boxes, 
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pouches, marking stamps, efc., and models of different 
types of postal wagons, . Another case represents the 
telegraph instruments used, showing keys, Morse‘ regis- 
ters, cables, batteries, etc., and a third case contains 
telephones and cables. Opposite i is a Hughes printing 
telegraph with ‘electric motor. A large room in the 
rear is devoted to the exhibits of. mineral waters of 
Austria, with views and photographs. 

The rooms of the upper floor open into the rotunda 
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by a series of arches ; those in the rear contain a col- 
lection of paintings by Austrian artists; in another 
room is seen a silver plaque offered to the Emperor 
Francis. Joseph by Arthur Krupp on the occasion 
of the Jubilee of 1898, and a gold writing set presented 
by the Emperor to General de Beck, chief of the Etat 
Major. Another room contains a collection of. wearing 
apparel, embroidery, arms, and other objects from 


‘different regions, including two life-sized figures repre- 


senting inhabitants of the Ragusan district. 
oO oe 
Kelp Burning in the Hebrides, 


The manufacture of. kelp from seaweed was at one 


time an important source of revenue in the highlands 


and islands of Scotland. Large quantities of it were 
required in’ the last century for the manufacture of 


soap, glass, and alum.- The introduction of barilla 
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from Spain has resulted in a great falling-off of the in- 
dustry, which would have probably declined entirely if 


it’ had not ‘been for the discovery of iodine, which 


saved the kelp trade from extinction for a time, but 


- finally iodine was. obtained in large quantities from 


Chile as a by-product of sodium nitrate, and this guc- 
ceeded in materially. decreasing the commercial value 


_ Of kelp. Kelp was formerly made of two kinds of weed, 


the fuci and the laminaria. Kelp is now made en- 
tirely from two kinds of drift- 
weed, of which’ ‘“‘ tangle” is less 
susceptible to deterioration than 
the other varieties. It is torn 
up and driven ashore during the 
winter gales. It is collected and 
stacked in heaps usually on foun- 
dations built of stones rounded 
by the action of the waves. It is 
arranged so that air will have 
free access to the heaps. 

The burning usually begins in 
May, provided there has been 
no wet weather, and continues 
during the summer months. The 
kilns are made of sods or stone, 
and, according to The English 
Mechanic, vary from 12 to 20 
feet in length, and from 2 to 3 
feet in breadth, and 1 foot in 
depth. They are usually built 
on a plot of grass and are fed 
with the dried weed which yields 
about a fifth of its weight of 
kelp. The fuel is placed in the 
kiln and the seaweed is spread 
lightly over it. The seaweed is 
stirred constantly until the kelp 
is in a semi-fluid state, glowing 
like molten metal. It is then 
allowed to cool, and when taken 
out of the kiln appears as a 
hard, heavy substance of a dark 
gray color. It is then broken 
into pieces of suitable sizes and it is shipped to market. 
In Norway the kelp is burned to ash and it realizes its 
full value. 

“qo +0 oa  —_ 
The Movement of Swiss Glaciers in 1899. 

Prof. Forel, Prof. Lugon and Herr Muret have just 
completed a report upon the movement of the glaciers 
in Switzerland during last year. Seventy-three glaciers 
in all were observed ; in ten cases there had been an 
advance, and in sixty-three cases a retreat. The 
tendency of glaciers to diminish is thus rendered evi- 
dent. The glaciers which had increased in 1898 re- 
mained stationary in 1899. The only Swiss glacier 
which manifests a steady and certain increase is the 
Glacier de Boveyre in Canton Valais. The two Grin- 


delwald glaciers, which until recently were decidedly 


stable, have begun to decline. The lower Aar glacier, 
- which remained 
Stationary until 
: 1893, has now re- 
cae treated 75 feet. 
me On the Eiger gla- 
cier, for the first 
time since it was 
measured, a di- 
minution was ob- 
served ; it has re- 
treated 230 feet. 
Out of thirty gla- 
ciers observed in 
the Valais twenty- 
two have showna 
decided retreat 
during the year, 
three a probable 
decrease and only 
four an evidence 
of increase. 
—+-oe— 
THE first trip 
over the third-rail 
line of the Albany 
and Hudson Rail- 
way, of Hudson, 
N. Y., was made 
on August 20. 
Power for operat- 
ing the road 
was obtained 
from the com- 
pany’s new water- 
power plant at 
Stuyvesant Falls, 
and the test was 
satisfactory in 
every respect. It 
is stated that a 
speed of 60 miles 
an hour was made 
at tines. 
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MODELS IN AUSTRIAN SECTION 
OF THE PARIS EXPOSITION. 
In.the civil engineering section 

of the Paris Exposition are to be 

seen a number of models show- 
ing the public works which have 
been carried out in different 
countries of Europe. The Aus- 
trian exhibit contains two mod- 
els of this kind, which illustrate 

a series.of improveients lately 

inaugurated in Vienna. The first 

of these is the Metropolitan 

Railway system, which is now 

practically finished. For several 

years the need of a rapid transit 
system was felt in that city, and 

a number of projects were stu- 

died. The Emperor Francis Jo- 

seph, in his annual discourse of 

1891, expressed the wish that the 

affair might be carried out in 

the near future. This led, in 
fact, to active preparations on 
the part of the government. The 
idea of the Metropolitan was not 
only that of transportation with- 


in the city limits, but also to make connection with the 
suburbs, even those at some distance; it was to be 
used for freight transportation and to supply the city 
With this in view, the work was car- 


with provisions. 
ried out on a large scale. The line is double 
track throughout, with an extensive signal 
system. Two large main stations have been 
erected ; the first of these is at Heiligstadt, 
on the Francis-Joseph line, and the second 
at Hitteldorf-Hacking, on the West line. 
The system includes four different sections, 
which have a total of about 16 miles. The 
first is a suburban line which passes from 
Heiligstadt to the western part of the city 
and thence to the suburbs. The Belt line, 
the second, runs parallel to the first as far 
as Nissdorf, then skirts the city to Gump- 
endorf, joining the lines of the Vienna valley 
and that of Vienna-Trieste. The third sec- 
tion, that of the Vienna valley, leaves from 
Hitteldorf and follows the river to the Cus- 
tom House, with a junction to the Prater- 
stem Place; it makes connection with the 
Vienna- Warsaw and other main lines, The 
last section is that of the Danube Canal, 
starting from the Custom House station ; it 
follows the canal to Heiligstadt, with a 
branch line to the Belt railroad. The first 
three of these lines are now completed and 
the fourth is to be finished next year. The 
construction was carried out with great diffi- 
culty and expense, owirg to theo nature of 
the ground to be passed over and the neces- 
sity of satisfying the different conflicting in- 
terests, but the work of the first three lines 
was finished in 
the beginning 
of 1897. Ac- 
cording to the 
con figuration 
of the ground 
to be passed 
over, the line 
is in some 
places elevat- 
ed, and in 
others it runs 
in a tunnel or 
cut. The ele- 
vated portions 
are generally 
supported up- 
on a viaduct, 
and it is only 
in a few places 
in the outlying 
districts where 
it runs on an 
ew bankment. 
Over certain 
wide streets 
metal bridges 
have been con- 
structed; these 
are  ballasted 
to deaden the 
sound. 

In the illus- 
tration will be 
seen a well-exe- 
euted model of 
the locomotive 
and train used 
on’ the Metro- 
politan. The 
road has been 
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MODEL OF LOCOMOTIVE USED ON VIENNA METROPOLITAN 


——-——------- 


laid out under conditions which differ considerably 
from those of a main line; the grades reach two per cent 
and the stations are very near:together. It is neces- 
‘sary to provide heavy locomotives, having great trac- 


A VIEW OF THE CAR, 
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tive power, sufficient adherence 
and capable of going around 
sharp corners. As will be noted 
the locomotive has three pairs 
of driving wheels and a front 
and rear truck ; it has no tender, 
the supplies being carried upon 
the locomotive; its design is in 
general that of a modern type 
of European heavy locomotive, 
with all the recent improve- 
ments. In order to decide what 
kind of train it was best to use, 
the committee examined the sys- 
tems in use at present in Berlin, 
London, Liverpool and New 
York, and came to the conclu- 
sion that the cars used on the 
New York Elevated present the 
greatest advantages, the stops 
being but fifteen seconds, while 
at Berlin and London,- where 
compartment cars are used, the 
stops are thirty seconds. Ac- 
cordingly the American type of 
car was adopted. The train is 
wade as short as possible, the 


first-class cars being suppressed. A system of vacuum 
brakes, manufactured by Hardy Brothers, of Vienna, 
is used. The trains run from 5:00 A. M. to 11:00 P. M., 
and when the system is entirely finished, the interval 


THE BOYTON CENTRIFUGAL RAILWAY, SHOWING THE CAR AT THE HIGHEST POINT OF THE LOOP, 


between trains will be from 3 to 6 minutes, 
with 12 minutes on the Belt line. 

The erection of the various stations of the 
road was carried out in consultation with 
one of the leading architects of Vienna, M. 
Otto Wagner. Besides the two main depots 
of Htitteldorf and Heiligstadt and that of 
the Custom House, are those of Gersthof, 
Hernals and Ottakring, for passengers, and 
that of Michelbeuern for market products. 
There are numerous way-stations upon all 
the lines. At the main stations five or six 
platforms are provided, one for each line; 
they are joined by underground passages in 
most cases. For the lines below the level, 
the superstructure is. relatively light, and 
contains only the different offices; for the 
overhead lines a structure of much larger 
size is erected. 

a lc 
CONEY ISLAND’S CENTRIFUGAL RAILWAY. 

That discoveries and inventions of great 
scientific importance are often applied to the 
purpose of contributing to the pleasure of 
the amusement-seeking public is proved 
clearly enough by the mechanical toys and 
scientific curiosities sold in the shops of our 
large cities. One of the most remarkable of 
such applications of scientific methods, re- 
markable chiefly for the size of the appar- 
atus employed and for the curious phenome- 
non presented, 
is to be found 
in the Boyton 
centrifugal 
railway, which 
has been add- 
ed to the at- 
tractions of 
Coney Island. 
It can be safe- 
ly said that 
those who 
have ridden in 
one of the cars 
of this odd 
road of Boy- 
ton’s have been 
very strongly 
impressed with 
the meaning 
of the term 
“centrifugal 
force.” 

The railway 
consists of an 
elevated inclin- 
ed track curv- 
ing upward 
and downward 
near its middle 
to form an oval 
loop, the verti- 
eal or wmwajor 
axis of which 
is 24 feet long 
and the _ hori- 
zontal or minor 
axis 20 feet 
long. The cars 
used are 6 feet. 
long by 3 feet 
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wide, and are supported by two driving wheels 1 footin 
diameter, arranged in tandem to run upon asingle cen- 
tral railon the upper surface of the ties. Four auxiliary 
wheels 6 inches in diameter, running upon two rails 
secured to the under surface of the ties, are also em- 
ployed. When in motion acar retains the upright po- 
sition exactly. as would a bicycle, the auxiliary wheels 
being used only to steady the car when the velocity is 
very small. 

The highest point of the railway is 35 feet from the 
ground ; and between this point and the beginning of 
the oval loop is a stretch of track 75 feet in length. 


CROSS SECTION OF THE TRACK. 


The car is hauled up by a cable to the point of maxi- 
minum elevation and is then cut loose. With a con- 
stantly accelerating speed it plunges down the incline 
of 75 feet, dropping a distance of nearly 35 feet in this 
brief interval, whirls around the loop, and reaches the 
station after running up a heavy grade, whereby its 
speed is considerably reduced. So great is the velocity 
of the car when it reaches the end of its downward 
plunge of 75 feet, that, at the highest point of the 
oval, it is held against the track in opposition to the 
force of gravity, by the. centrifugal force alone. If a 
bucket of water be swung around at arm’s length not 
a drop will be lost, provided the motion be swift 


enough. And the passengers in the car can no more .- 


fall headlong from their seats than the water in the 
whirling bucket. 

The six-inch auxiliary wheels running on the under 
rails would prevent the car from falling when it 
reached the top of the oval. But such an accident, 
even without the auxiliary wheels, could hardly occur, 
since the centrifugal force is always greater than that 
of gravitation. 

A representative of the ScIENTIFIC AMERICAN who 
rode in the ear stated that although a chain was 
stretched across his body while seated in the ear to 
hold him in, in ease of accident, at no time dur- 
ing the ride was he brought in contact with the chain, 
but that at all times he felt himself held firmiy in the 
seat by centrifugal force alone. 

s+ oe _____—_—_ 
The ‘ Deutschland» Again Breaks the Eastward 
Record. 

Each successive trip of the ‘‘ Deutschland” seems to 
carry with it a new record. The most memorable 
ocean voyage, so far as speed is concerned, was that of 
the “Deutschland” and the “ Kaiser Wilhelm der 
Grosse,” which left New-York September 4, in close 
company, and for a considerable portion of their 
voyage were in plain sight of each other. Although 
it was not a race in’ name, it was in fact. The 
“ Kaiser Wilhelm der Grosse” left an hour earlier than 
the “Deutschland,” and the latter overhauled and 
passed her, and made a record passage of five days 
seven hours and thirty-eight minutes, the average 
speed being 23 36 knots, and she would probably have 
done better had it not been for the fact that in the 
first day’s run there was a moderate sea and a slight 
fog. The succeeding days she logged 535, 540, 549, 545, 
and 306 knots. The ‘* Deutschland” beat the ‘‘ Kaiser 
Wilhelm der Grosse” by five hours and twenty-seven 
minutes between the Sandy Hook lightship and the 
Lizard. The previous record of the “ Deutschland ” 
was five days eleven hours and forty-five minutes, 
consequently the eastward transatlantic record was 
lowered by four hours and seven minutes. 
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THE Princess of Wales has presented to the London 
Hospital the wonderful apparatus which has been em- 
ploved in Copenhagen for the cure of certain intract- 
able skin diseases by means of light. As is well known, 
it is the chemical rays—the blue, violet, and ultra-vio- 
let—which exert this curious beneficial effect. To use 
the apparatus the patients simply lie on couches, while 
the light of the sun, or, failing that, the ravs from an 
electric arc lamp, are focused upon the affected part 
of the skin. To obviate the heat which is always gen- 
erated by focusing the sun’s rays in this manner, the 
rays undergo concentration and cooling by means of a 
curious *‘ reversed telescope.” The rock crystal lenses, 
which are impervious to heat rays, inclose a column 
of distilled water. The patient is submitted to this 
treatment for about an hour at a time, but the 
treatment being quite painless, not the slightest incon- 
venience is experienced, and the operation has been 
proved to be eminently successful. 

er eee 

KAKI neckshields are now worn in sunny weather 

‘by the London police force. 
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COLOR SCREEN FOR TELESCOPES, 

The color screen for improving the definitiw of re- 
fracting telescopes, recently invented by ‘Prof. ‘I’. J. J. 
See and Mr. George H. Peters at the United States 
Naval Observatory, has already led to discoveries of 
the highest interest. This apparatus consists of a 


- smnall cell containing fluid through which the light of 


the stars passes in reaching the eye. The cell is at- 
tached to the eyepiece of the telescope, as shown in 
the figure. 

The fluid used in the cell is deadly poisonous, and sa 
corrosive that if a drop of it were to get into the eye, 
total blindness would follow. The scientists use the 
following mixtures, each of which has its advantages : 

1. Bichromate of potash, dissolved in water, which 
is a brownish solution. This removes the blue halo 
which usually surrounds the stars, but allows the out- 
standing halo of reddish light to pass through. This 
fluid performs very well on most of the stars and the 
bluish planets, but does not act so perfectly on reddish 
objects. 

2. Picric acid and chloride of copper in water, which 
has an intensely green appearance. This solution re- 
moves the blue rays, and also the red ones, very per- 
fectly, while the green and the yellow are transmitted 
as if the fluid were perfectly transparent. This is the 
best combination yet made and yields splendid re- 
sults. 

3. Chromate of potash dissolved in water; this is 
very good for most objects, but it has not yet been 
used so much as No. 2. 

4, Chromic acid dissolved in water, an intensely red 
solution, which removes all the violet, blue, and most 
of the green rays, but transmits the yellow-green, yel- 
low, orange, and red. This fluid is of especial use in 
the study of. Mars, and shows the canals beautifully 
sharp. The canals are usually of greenish or bluish 
color, and when viewed through the color screen, filled 
with chromic acid, appear as dark lines on a yellow or 
reddish background. 

Prof. See has only begun his work on Mars, but it 
will be continued through the coming opposition of 
the planet in February next, and doubtless some im- 
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The illustration gives a vertical section of the cell; ¢ is the aperture for th? 
eye; a and b the two parallel planes of glass confining the fluid; g the 
ring of glass upon which the plates rest; h thin rings of rubber in- 
serted to make the joint tight; f two small holes in the ring of glass, 
by which the cell can be filled after the cage is screwed down with the 
metal cap; ¢ is the head of the eyepiece, and d a brass collar holding 
the cell on to the eyepiece. 


portant additions will be made to our knowledge of 
Mars, which of late has attracted so much attention. 

All these researches on the color screen grew out of 
Prof. See’s discovery, October 10, 1899, of some faint 
belts on Neptune, when the atmosphere about Wash- 
ington happened to be quite smoky from West Vir- 
ginia forest fires, and the smoke of the sky cut off the 
blue light like a color screen in the tailpiece of the tel- 
escope. It then occurred to him to construct an artificial 
cell which would reproduce the condition which acci- 
dentally arose from the smoke in the air, and he and 
Mr. George H. Peters then constructed the first color 
screen ever applied to a telescope. The color screen 
removes the blue halo about the planets and allows 
the astronomer to measure the diameters more accu- 
rately ‘than has hitherto been possible. Prof. See has 
been hard at work all spring and summer-on the dia- 
meters of the planets and satellites, and already has re- 
sults which will add no little to the fame of the Gov- 
ernment Observatory. The diameter of Neptune has 
been found by previous astronomers to be about 35,000 
miles ; the measures made with the great equatorial of 
the Naval Observatory indicate that the real diameter 
is nearly 8.000 miles smaller, or 27,190 miles. 

In the ease of Uranus the diameter is diminished 
from 34000 miles to about 28,500 miles. Saturn has 
his diameter Giminished over 1200 miles; while that 
of Jupiter is reduced some 300 miles. 

Venus has been subjected to elaborate investigation, 
and the diameter found to be 7.553 miles, with an un- 
certainty of only ten miles. 

This is probably the most exact determination of the 
diameter of a planet ever made, except that of the 
earth, which is found by geodetic measurement within 
about a quarter of a mile; and shows what future in- 
vestigation with color screens will do for exact astro- 
nomical. measurement. 

In the case of Mercury, Prof. See finds a diameter of 
only 2,460 miles, which is about 570 miles smaller than 
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the received value. This indicates that the planet 
nearest the sun is in reality very little larger than our 
moon, which it resembles in many respects. 

This new determination of the diameter of Mercury 
has led Prof. See to adopt a new value for the mass of 
this planet which has Heretofore been in great doubt 
among astronomers. The Government astronomer 
thinks he has new evidence that the mass of Mercury 
is one fifteen-millionth that of the sun, which is only 
one-half that generally used among scientists. 

+ 
A Simple Photographic Printing Paper Formula. 

A photographie printing paper which closely resem- 
bles platinotype has been recently used in Belgium. 
To prepare the sensitizing solution, the fullowing form- 
ula is used : 
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These proportions should be kept as indicated : if, for 
instance, more than three parts of nitrate of silver is 
used, the image will lack detail in the shadows and the 
half-tints will be wanting. The printing of the paper 
is carried out in the same way as for platinum paper ; 
that is, until the image is well distinguished upon the 
sensitive surface. After printing, the paper is placed 
in a developing bath composed as follows : 
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The ingredients are dissolved, and a few drops of a 
20 per cent solution of bichromate of potash are added ; 
if more bichromate is used, the image will be hard and 
full of contrast ; and if less, the image will be gray and 
feeble. A certain latitude is thus obtained. and nega- 
tives of different intensity may be provided for. After 
development, which lasts five or six minutes, the prints 
are washed for a few minutes in running water and 
then. toned in the following bath: 
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The prints are placed in the bath until they have 
reached the desired intensity. They are then fixed in 
a two per cent solution of ammonia; the fixing lasts 
about ten minutes, after which the prints are well 
washed as usual. 
a a 
The Yellow Invasion. 
From time to time our French contemporary, Le 


_Monde Illustré, devotes an entire number to such sub- 


jects as a hypothetical war, in which the Chauvinistic 
tendency of the-French press to magnify the deeds of 
their countrymen is very manifest. The issue of Au- 
gust 25 is given up entirely to “* La Chine et PEurope 
en Pan 2,000,” by that versatile writer, M. Henri de 
Noussanne. Such fictions as these, while not particu- 
larly novel at the present time, are quite suggestive, 
especially as we are now actually menaced by the 
yellow peril. The author goes on to describe how the 
empire of China waxes strong under Japanese leader- 
ship in the year 2,000. A quarrel finally arises and the 
European ambassadors retire ; there is discord bet ween 
the Powers, and sone torpedoes are exploded in Hong 
Kong Harbor. The result is the commencement of war 
on the Jargest possible scale. The success of the 
Chinese is immediate, and European women and chil- 
dren are sold as slaves. The most formidable naval 
battle in history follows, and the Chinese march upon 
Russia as an objective point. Siberia is conquered ; 
the Chinese win a battle at Moscow, and all Europe 
has a panic, and, finally, Germany is occupied. Then 
follows an account of a thrilling battle on the Rhine. 
Atmospheric electricity is put into service by the 
European artillerists, science thus coming to the rescue 
of the overwhelmed Europeans, causing the Chinese to 
flee. The Chinese troops were immediately set upon 
by the remains of the armies of the allies, their com- 
munications were cut, and for six months Germany, 
Austria, and: Asiatic Russia were inundated with the 
dead and dying Chinese. A great naval battle also 
takes place, in which the maritime power of the 
Chinese was broken. Japan was definitely separated 
from China. Europe organized for the universal wel- 
fare and took for its device that of industrious Bel- 
gium, ‘‘ DL’ Union fait la force.” 
Too A ——— ern 
The Risk. 

In most printing offices benzine is used to wash the 
ink from type. Some weeks age a boy in such an office, 
while handling a can of benzine, set it dowr with un- 
usual force, causing some of the benzine to fly out; it 
fell on a gas stove, and this resulted in serious damage 
to the printing office, but fortunately no one was in- 
jured.. It is surprising that. more accidents of this 
nature do not occur. With the use of such an inflam- 
mable and exnlosive substance as benzine the greatest 
precantion should be used, and in no case should any 
benzine or naphtha be used” for cleaning or other pur- 
poses in a room which has any light or fire, except, of 
course, the-electrie light. 


Benzine 
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REBUILDING NIAGARA’S RESERVATION BRIDGES, 

During the last session of the New York State Legis- 
lature the sum of $122,000 was appropriated for the con- 
struction of new bridges to connect the mainland with 
Green Island and Green Island with Goat Island at 
Niagara Falls, This is a part of the State Reservation 
at the Falls, and the site of the bridges is right through 
the upper rapids not over 500 feet back from the brink 
of the American Fall. In due time the commissioners 
of the State Reservation, who have 
charge of the expenditure of the 
appropriation, awarded the con- 
tract for the work to W. H. Keep- 
ers & Company, of New York, who 
are now engaged in carrying out 
the provisions of the agreement. 

This piece of bridge construction 
is unequaled for interesting condi- 
tions by any similar work ever car- 
ried on at Niagara, a locality rich 
in interesting features of bridge 
erection. It is made worthy of con- 
siderable attention by the mere and 
remarkable fact of its location so 
near to a precipice of the height of 
the American Fall, and right in the 
midst of the upper rapids, where 
the current runs all of 30 miles an 
hour. The distance back from the 
Fall. and the speed of the current, 
are only too suggestive of the pro- 
babilities of death for any of the 
workmen who might, by accident, 
plunge from the bridges into the 
water. Then the fact that these 
tumultuous waters are to be span- 
ned by concrete bridges is an important feature. The 
placing of a concrete arch over quiet waters is a task 
requiring engineering skill, and doubly true is it when 
a 30-mile current and a maximum depth of 11 feet of 
water are to be encountered. 

This new concrete arch, to connect the mainland 
with the island that is termed Nature’s Temple, will 
be the fourth bridge built on the river near the site. 
It was in 1817 that the upper rapids were first spanned 
by a bridge, which was carried away that winter. 
With the coming of spring in 1818 another bridge was 
built, and in 1855 the third bridge was thrown across 
the riotous waters. It is this last bridge that will give 
way to the concrete arch. The 
old bridge was an iron structure 
resting upon three piers in the 
river, and there is every reason 
to believe that the style of the 
concrete bridges will do much to 
add to the beauty of this already 
magnificent section of the State 
Reservation and river. The de- 
sign selected is in keeping with 
the general plan to beautify the 
locality about the Falls, on which 
so much progress has been made 
since the State took possession 
of the lands in 1885. No work 
yet done in beautifying the lands 
bas cost so much as this indi- 
vidual step in bridge erection, 
and it is but continuing the im- 
provements, so praised by all, on 
truly magnificent lines. 

The work of building the new 
bridges naturally forced a sus- 
pension of all carriage traffic to 
Goat Island, but pedestrians 
have been provided with a means 
of crossing by a temporary bridge 
erected below the old bridge be- 
tween Green Island and the 
mainland, and by another tern- 
porary bridge erected above the 
old bridge between Green Island 
and Goat Island. These tempo- 
rary bridges are about six feet 
wide. They are formed of frame 
trusses resting upon rock-filled 
cribs or piers. 

The length of the bridge be- 
tween the wainland and Green 
Island will be 371 feet, and in 
this lengthis included the finish- 
ing panels. There will be three 
spans. The end spans will have 
a length of 1031 feet, while the 
center span will be 110 feet long. 
The rises of the end spans will 
be 10 feet and that of the center 
span 1116 feet. The piers will 
have a width of 13% feet and a 
length of 5814 feet. On the up- 
streain end the piers will have a 
granite nose or ice breaker. The 
width of the roadway wiil be 20 
feet in the clear, and on each 
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side of it will be granitoid walks 9% feet wide. 
The length of. the bridge between Green Island and 
Goat Island will be 198 teet, including the finishing 
panels. This bridge will also have three spans. The 
length of the end spans will be 5036 feet and that of 
the center span 55 feet. The piers will be 8 feet wide 
and 50 feet 5incheslong. They will also be fitted with 
granite ice breakers. The roadway and walks will be 


identical with those on the bridge above referred to. 


WORKMEN PREPARING A FOUNDATION FOR A NEW BRIDGE AT NIAGARA, WITHIN 500 
FEET OF THE AMERICAN FALLS. LIFE-LINES ATTACHED TO THE WORKMEN. 


The structure is to be stone-faced throughout, and it 
is expected to have it completed before winter sets in. 
To accomplish this, work will progress night and day. 
The mixers and pumps are operated by electric motors. 
The piers for the arches will be built in cofferdaws sur- 
rounded by shields in order to break the force of the 
current and keep the water out. Life lines and buoy 
rafts are stretched along the work or float where 
deemed necessary for the safety of the men engaged 
on the work. A cableway has been stretched between 
the mainland and Green Island to facilitate operations, 
while derricks will handle the material forthe bridge 
from Green Island to Goat Island. : 


BUILDING A TEMPORARY BRIDGE TO GOAT ISLAND. 
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Balloon Accident in Paris. 

A curious balloon accident occurred in Paris a short 
time ago. A throng of people had gathered at Vin- 
cennes, just outside the Machinery Annex of the Expo- 
sition, to see the balloon ascension. The aeronaut did 
not start promptly, owing to the high wind which was 
blowing at the time. The crowd was disappointed, 
and began to hoot and jeer him. This demonstration 
caused Captain Mouton, the aeronaut, and his assist- 
ant, to give the order to let go. 
The balloon rose above the house- 
tops, and a sudden gust of wind 
blew it over and bumped the bal- 
loon against telegraph and tele- 
phone wires. Ballast was thrown 
out, and the balloon rose a little, 
but the wind blew it against the 
roofs of the houses, and it knocked 
over.a chimney and tore away sev- 
eral window shutters. The car was 
caught in the network of telegraph 
wires, which caused a short circuit, 
and a spark lighted the balloon. 
This started a panic, as all knew 
that an explosion must ensue. 

The aeronaut opened the safety 
valve of the balloon, but he was too 
late to prevent the explosion. There 
was a report like a cannon, and the 
correspondent of The New York 
Times stated that the balloon look- 
ed like an immense pear-shaped 
vessel hissing and smoking, with a 
blaze that was perceptible all over 
Paris. The upper floors of one house 
caught fire, which added to the 
horror of the accident. The assistant succeeded in com- 
ing down by the aid of wires and poles, and was quite 
badly burned by the flames, Captain Mouton, in try- 
ing to cut the car away from the body of the balloon, 
became entangled in the cords and was burned and 
bruised, though not seriously hurt. It was two hours 
before the firemen could get the flames under control. 

es 
Inclined Stairways for the New York Elevated. 

An inclined stairway or rawp has been built at the 
Fifty-ninth Street Station of the Third Avenue Ele- 
vated Road, with a view of adopting it on a majority, 
if not all, of the stations of the road. It is of the Reno 
type, which we have already il- 
lustrated. The time has arrived 
when the traffic is so heavy on 
the elevated and the stairways 
are so narrow that some means 
must be employed for raising 
the passengers to the level of 
the platforny. Both the elevator 
and the inclined stairway will 
be fully tested before anything 
definite is decided upon. When 
the roads are equipped with 
electrical power it will be a very 
simple matter to put in motors 
at each station to run either an 
inclined stairway or an elevator. 
The inclined stairway now in 
use has a capacity of three thou- 
sand passengers per hour. The 
receipts at the ticket offices have 
already increased since the new 
improvement was introduced. 


A New Gutta-percha. 

The English acting-consul for 
Zanzibar reports the discovery of 
a new gutta-percha. This sub- 
stance is derived from a tree 
which grows principally at Dun- 
ga. When tapped with a knife, 
a white fluid emanates, which, 
when placed in boiling water, 
coagulates into asubstance which 
in character bears a very strik- 
ing resemblance to gutta-percha. 
As the material cools it becomes 
exceedingly hard, but while soft 
_it can be moulded into any re- 
quired shape. The fruit of the 
tree resembles a peach in shape, 
but grows to the size of a small 
melon. Experts have experiment- 
edwith this new product tosee if 
it in any way possesses the quali- 
ties of gutta-percha, and al- 
though it is not expected to prove 
equal to the genuine article, it is 
considered that it will be quite 
suitable for some purposes for 
which gutta-percha is at present 
utilized, and it will thus become 
a marketable article. It is said 
to abound in Zanzibar, and will 

be a very cheap product, 
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Automobile News, 

Mr. John ‘Brisben Walker ascended Pike’s Peak, 
Col., September 8 by an automobile. He did not go to 
the very top, but made an ascent of 11,000 feet, thus 
making an ‘automobile record. The road was in very 
bad condition or the top would have been reached. 
The descent was an exciting one. 


A steam vehicle belonging to a Newport resident 
was recently put in the stable at night, and the owner 
neglected to turn off the fuel supply. Steam was gen- 
erated rapidly, and the safety valve blew off at inter- 
vals. This continued until all the water in the boiler 
had evaporated ; a fire then started, and the machine 
was rendered worthless. 


At a meeting of the Executive Committee of the Na- 
tional Association of Street Railway Employés, held at 
Detroit, Mich., September 7, the president was in- 
structed todraw up a plan by which local unions are 
to be assessed in order to raise a fund with which to 
purchase automobiles for use by the street railway 
men in the cities where strikes are in progress. 


The Emperor William of Germany has now become 
a devotee of the automobile. It was constructed under 
the instructions of the German War Office, and after 
completion was carefully examined by two engineers 
from the Daimler manufactory at Stuttgart. The 
automobile weighs thirty-two hundredweight, and is 
propelled by a benzine mctor capable of imparting a 


speed of sixty miles an hour, and the vehicle cost. 


$9,000. 


‘The Greater Inter-State Fair of Trenton, N. J., which 
will be held September 24 to 28, will have some inter- 
esting automobile races. The Automobile Club has 
accepted the cup which the Trenton Fair Association 
has tendered to the club for a road run from New York 
to Trenton. A motocycle race of 10 miles has also 
been added to the programme. All the floor space 
originally assigned to the Automobile Exposition De- 
partment of the Fair, comprising 25,000 square feet, 
has been taken, and the erection of an annex is in 
contemplation. 
September 20. 

Consul-General Guenther says: On July 25 the mo- 
tor factory of Oberursel, near Frankfort, exhibited in 
the presence of a number of experts its new alcohol 
plow locomobiles. The plow locomobile is a 20 horse 
power one, and confidence is expressed by competent 
judges that coal can in some eases be substituted by 
alcohol, which ean be procured everywhere and at a 
low cost. The alcohol plow is said to have performed 
its work fully as well asa steam plow operated simul- 
taneously. The. problem of using alcohol for power 
purposes has been solved by the motor factory in evap- 
orating denaturized alcohol of 90°. The construction 
and operation of the motor is, after this - gasification, 
the same as that of a gas motor. The machine uses 
about a pint of alcohol an hour for one horse power. 
It is claimed that the operating expense is 25 per cent 
lower than that of steam plows. 


The question of automobile traction for military ser- 
vice is now being studied in the different armies of 
Europe. In Germany and Italy especially a number 
of experiments are being made, and two principal so- 
lutions of the problem have been examined. In the 
first case ten automobile wagons would be used, these 
being of the normal type, weighing 30 tons, of which 12 
constitute the load ; the distance to be covered by the 
automobile is about 47 miies per day. in the second 
case a large tractor, self-contained automobile, or loco- 
motive with tender would be used, to draw wagons 
equally of 30 tons, and covering the same distance per 
day. ‘The main difference between the two systems is 
that in the first case there are ten motive apparatus to 
look after, while in the second there is but one. Ac- 
cording to circumstances, these two systems have been 
adopted in several armies. In England two types of 
automobile wagons are used. The first is an armed 
automobile used for scouting purposes ; this type was 
constructed ‘during the Egyptian campaign and is 
adapted to run on a railroad track ; it carries a Maxim 
gun, two officers and one man. The other model is 
used on ordinary roads and is armor-plated, carrying 
two Maxim guns and a dynamo which supplies an 
are-projector; a device enables the current to be sent 
into the armor-plate itself, which is a good means of 
defense when attacked at close quarters. The motor 
used is of the petroleum type, with electric ignition. 
As to the lighter automobiles for military use,-an in- 
creasing interest is being taken in this question. The 
Emperor William, who has given great attention to 
the subject for some time past, has just accepted three 
automobiles from different manufacturers, with the 
intention of trying them during the grand maneuvers 
in order to determine personally the services which 
they may render. The automobile is already playing 
an important part in the Austrian army, and its effi- 
ciency has been tested in the recent military maneuvers. 
Twelve automobiles have been used for the sanitary 
service and agreat number of motocycles placed at the 
disposition of the officers. Major-General Maurice 
followed the cycling maneuvers which were recently 


The entries for the race close on 
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held in England, on a quadricycle with petroleum mo- 
tor of the De Dion type. The opinion as to the service 
rendered by this vehicle is quite favorable, at least as 
concerns the transportation of the superior officers at 
times when cowbat is not actually engaged. 


The Home of the Krupp Gun. 
BY C. E. CARPENTER. 

A remarkable record of commercial enterprise and 
colossal industrial development is contained in the 
annual report for 1899 of the steel works of Friedrich 
Krupp, the great German ironmaster. Krupp, as is 
well known, occupies the position in Germany that 
Andrew Carnegie does in the United States. There 
is much of resemblance between the two men. Each 
possesses the wonderful executive ability and tireless 
energy for carrying out, without heed of odds, the in- 
ventions of his active brain. Krupp’s millions have 
been piling up witha speed and steadiness equal to 
the Pittsburg iron king’s, and although his business 
has grown toa degree the magnitude of which would 
seem to belie the possibility of further inerease, the 
bounds of his prosperity are by far not yet in sight. 

In the United States, the general public’s knowledge 
of Krupp pertains almost entirely to his reputation as 
a maker of war materials. Few people are aware that 
his huge steel works turn out every variety of iron and 
steel products, from railroad trains to machine tools. 
Cannons and guns form merely a small part of his out- 
put. A fair idea of the amount of business captured 
yearly by the Krupp plant is given by the figures of 
labor employed during the calendar year 1899. These 
consisted of no less than 49,679 persons, 3,559 of whom 
were engaged in the offices alone ; 27,462 men were em- 
ployed in the main steel plant at Essen; 3,475 at the 
Buckau branch (near Magdeburg) ; 345 at the Germa- 
nia shipyards in Kiel; 6,164 in the coal mines and 6,128 
at the various ore mines and trial shooting grounds. 

One would rightly think the caring for so large a 
body of men to be a most difficult undertaking. And 
yet no army is under better management than the 
men who turn out the grim instruments of war that 
find their way to every quarter of the globe and deal 
death to many thousands of all nationalities annually. 

The workingmen live in ‘settlements, in dwellings 
erected for their comfort by their thoughtful employer. 
At the Essen plant alone Krupp had erected up to the 


first of April, 1900, 4,853 family dwellings for the hous- 


ing of his married employes. The houses are rented 
to the men ata very nominal ‘rate, the firm receiving 
no profits therefrom and stipulating only that the 
buildings shall be kept in good condition by the ten- 
ants. Besides these homes, there are two large lodg- 
ing houses for the accommodation of single men, a 
hospital, two barracks for epidemic cases, a convales- 
cent home, a workingmen’s eating house, a club house 


- for clerks, a casino for works’ foremen, a housekeeping 


school for girls, an industrial school for adults with 
three for children, a library and several minor institu- 
tions. The ‘‘ Wirthshauser ”.(beer restaurants) are un- 
der the direct supervision of the officials, and intoxica- 
tion is a rare sight among the laborers, 

The form of protectorate thus exercised over em- 
ployes outside of the works, strange as it: may seem in 
this country, causes’ no friction in the community, 
Krupp’s idea not being to exercise a rigid restraint over 
his men, but merely to build up their daily life on lines 
that will in the end prove most beneficial to them. 
His success in this is amply attested by the general 
content and cleanliness of the settlement, © 

Returning to the actual business of the plant, it 
should be mentioned that the firm of Krupp proper 
comprises the steel works at Essen and at Annen, in 
Westphalia; the blast furnaces near Duisburg, Neu- 
wied, Engers and Rheinhausen (the latter possessing 


three furnaces each of 230 tons capacity per diem); a . 


plant near Sayn; four coal mines near Hanover and 
shafts at Salzer and Neuack, besides part ownership in 
various other mines ; mure than five hundred iron ore 
mines in Germany, of which eleven are deep borings 
fitted with mechanical- equipment ; various deposits 
near Bilbao, Spain; shooting grounds near Meppen 10 
miles in length with a possible firing distance of 15 
miles; three ocean steamers; several stone quarries 
and clay and sand deposits, besides the control and 
Operation of the shipbuilding and ::achine company 
“Germania” at Berlin and Kiel. 

The principal articles of manufacture at Essen are 
cannons, guns, ammunition, gun barrels, armor plate 


_ and sheet armor for all protected parts of warships, as 


well as for fortifications, iron and shipbuilding material, 
machine parts of every sort, sheet iron and steel, rollers, 
tool-steel and scores of other articles, the enumeration 
of which would occupy too much space here. 

The Essen plant is divided into the following depart- 
ments : 2 Bessemer works containing altogether fifteen 
converters ; 4 Martin-works ; 2 steel casting works ; pud- 
dle works ; crucible steel plant ; welding mill ; iron cast- 
ings works; works for casting. guns and brass ; glowing 
rooms ; hardening halls ; crucible chambers ; block roll- 
ing mill; rail rolling mill; sheet rolling mill; bolt and 
spring steel works; spring machine shop; mill press 
and armor plating rolling mill ; hammer works ; wheel 
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foundry ; open sand and hoof foundries; tire rolling 
mill; boiler foundry ; fleld railway construction shops ; 
mechanical workshops (with file factory) 4 repair shops ; 
railway machine shops ; testing laboratory ; 2 chemical 
laboratories; 1 chemi-physical testing laboratory ; 
shops for construction, mechanics’ saddlery and cut- 
ting; a boiler house; electrical plant; gas works 
with one plain and two telescoped gas tanks holding 
respectively 5,700, 17,500 and 37,500, altogether 60,700 
cubic meters ; water works with three separate water 
sources ; factory for fire-proof brick and briquettes ; 
brick kiln; lithographie‘and photographic establish- 
ments, together with a book bindery, freight office, 
telegraph, telephone, fire and safety departments and 
food supply stores. 

The most interesting estimate of the size of the plant, 
however, is gained from the figures bearing on the con- 
sumption of gas and water, the telegraph and tele- 
phone lines, etc., inside the works. For example, the 
consumption of water at the steel plant amounted in 
1899 to 15,018,156 cubic meters (49,054,468 cubic feet), or 
as much as the city of Cincinnati. The combined 
length of the subterranean water conduits was 107 
miles, that in the buildings 66 miles, with 451 hydrants 
and 604 fire plugs. The use of gas for lighting pur- 
poses amounted to 60,708,045 cubic feet (or as much as 
the city of Leipzig, Germany), the same supplying 2,596 
street lights and 41,745 lights in the buildings of the 
plant. ‘The total length of the underground conduits 
was five and a half miles ; that of the interior conduits 
145 miles. The Krupp gas plant is the seventh largest 
in size in the German empire. 

The electrical plant of the steel works possesses three 
machinery rooms with six distributing stations, eigh- 
teen miles of underground and fifty-odd miles of over- 
ground cable for lighting, and feeds 877 are lights, 
6,724 small lights, and 179 electro-motors. 

As regards means of transportation, Krupp’s plant 
is singularly well supplied ; a standard gage railway 
net is in direct track connection with the Essen rail- 
way station, North Essen and Berge-Borbeck. Com- 
munication with these three stations is effected daily 
by fifty complete trains. In all, the net comprises 36 
miles of track, 16 tender locomotives and 707 cars ; fur- 
thermore, there is a narrow-gage railway net with 28 
miles of track, 26 locomotives and 1,209 cars. 

Even more suggestive than the foregoing are the 
figures relative to the telegraph and telephone systems 
connected with the works. Krupp’s telegraphic net 
contains 31 stations with 50 Morse apparatus and 50 
miles of wire. It connects with the imperial telegraph 
office in Essen, and the yearly business between the 
factory and the city amounts to no less than 22,787 sent 
and received dispatches. The long distance telephone 
possesses 328 stations with 335 apparatus and 200 miles 
of wire, while the daily usage averages 900 to 1,000 con- 
versations. 

The fire department is composed of ninety-five men. 
The works proper contain 347 and the outbuildings 
121 hydrants; while in addition there are 35 extra 
water sources for use in case of necessity, 82 electric 
fire alarms, besides the 330-odd telephone call stations, 
the latter being also used for alarm calls, 

Lastly the statistics of coal and ore are of sufficient 
interest to deserve mention. At the mines, an average 
of 1,877 tons constituted the daily output of ore, whilc 
the production of coalin the mines proper averaged 
3,738 tons per diem. Coal and coke were consumed at 
the steel plant to the extent of 952,365 tons—an aver- 
age of 3,174 tons daily, or eight railway trains of 40 
ears holding ten tons each. The total consumption at 
the remaining works was 622,118 tons, or in all 1,570,- 
483—5,000 tons daily. 

i oo 
The Current Supplement, 

The current SUPPLEMENT, No. 1290, has many arti- 
cles of great interest. The first page illustrates and 
describes the “Tour du Monde” at the Paris Exposi- 
tion. ‘‘ American Engineering Competition—X.” deals 
with stationary engines. The second article on ‘‘ Me- 
chanical Stoking” treats of the Roney Mechanical 
“The Oldest Library in the World ” deals 
with the wonderful discoveries at Nippur, which are 
referred to elsewhere. “ The Mycenzan House of the 
Double-Ax” is an interesting archeological article by 
Louis Dyer. - ‘The Mission of Science in Education,” 
by John M. Coulter, is concluded. ‘‘The Coal Trade 
of the United States and the World’s Coal Supply and 
Trade” is illustrated by a graphic diagram. 
—————————————————— 

f Contents. 
(Illustrated articles are marked with an asterisk.) 


Accumulator, Majert oa ad Chjacls Sais 181 ] Inventions recently patented.... 189 
‘Austrian section, models in*.... 185 | Inventor, tip from an......... 
Austria, palace of*.. 184 | Kelp burning in the Hebrides. . 184 
Automobile news... f. I 


Awards to America: i 
Balloon accident in Paris.. 
Beane’, risk. 


Sailing y vessel, new ‘era of Ameri- 


ANA’S*...... eee ee cee eee CAN*, 0... cece ceee eee eeesone 177. 182 
Chemists. agricultural, mee 82 | Science notes........ petestee gees 183 
Coal exports of America.......... 179 | Stoking in the United States 
* Deutschland ” breaks eastward mechanical ........... 18 

record... = 186 | Supplement. current...... 188 
Electrical notes. 183 | Telegraphone, Poulsen’s*... 181 
Elevated. inclined railway for... 187 | Telegraphone. Poulsen’s.. 178 
Engineering notes .. 183 | _@lescope. color screen for*, 186 
Glaciers, movement of ... 184 | Water powers, distant....... 179 
Gutta percha, TOW. ce eeeeececeenes Wood dish machine’... .....0...0. 180 


SEPTEMBER 22, 1900. 


Scientific 


Auerican. 


9 


RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


PEA-THRESHER AND CLEANER.—SamvueL H. 
Wiiams, Barnardsville, Tenn. This machine threshes 
peas on the vine just as they are mowed and raked in the 
field, and cleans them with little waste, or breakage. One 
portion of the concave is adapted especially for cutting the 
pods from the vines, and the other portion for threshing 
the peas from the pods. Any pods which may pass 
through the machine without having the peas removed 
from them are automatically returned to a portion of the 
concave and cylinder especially adapted to finish the 
ibreshing. The vines are completely separated from the 
unthreshed pods and shelled peas ; and the shelled peas 
from the pods after the vines, peas, and pods have passed 
between the concave and the cylinder. 


Engineering Improvements. 


EXPLOSIVE-ENGINE.—Samvurt F. BrEEtz, Men- 
dota, Ill, The main cylinder has a partition forming 
separate cylinders. Pistons reciprocate in unison in the 
cylinders and are connected with the main driving-shaft. 
A rotary valve is driven in unison with the pistons and 
has an inlet and an exhaust port arranged alternately to 
connect the working-chambers with the motive agent 
and with the exhaust. Atthe ends of the cylinder are 


valve-casings, each provided with a chamber leading to’ 


the port and connected through valved openings with the 
motive-agent supply and with the rotary admission-valve, 
so that the compressed charge from the compression- 
chamber of one cylinder can pass into the working- 
chamber of the other cylinder. 


Mechanical Devices. 


MECHANICAL MOVEMENT.—Joun Scuizs, An- 
derson, Ind. The invention provides a novel construc- 
tion whereby a plunger within a revolving carrier or body 
is caused to move longitudinally within the body or car- 
rieras the latter is revolved. The device is to be employed 
in glass-making. The plunger is used on the top and 
partly makes a bottle or jar in connection with the neces- 
sary mold. When this first operation is completed, the 
carrier is to be turned half-way over, whereupon the 
plunger will be out of the way, so that air can be applied 
to allow the next operation to be effected by blowing and 
the bottle or jar completed. 


ROAD-MAKING MACHINE.—Septimuus T. WIL- 
Liams, Beaver Dam, Ky. The machine requires only 
about one-half the team power ordinarily employed. It 
belongs to a class of machines employing a gang of con- 
cave disk-shaped plows in connection with a scraper-blade 
In this particular machine, however, the gang is made ad- 
justable as to the angle of inclination to the line of draft. 
Aad the trailing scraper-blade, fulcrumed about a verti- 
cal axis on the side opposite the gang, is made adjusta- 
able as to inclination to the line of draft to neutralize the 
lateral thrust of the gang of disk-cutters. 


WALL-PAPER TRIMMING. PASTING, AND 
MATCHING MACHINE.—Wi11114mM 1). Taser, Crans- 
ton, R.I. The trimmed or slit paper after leaving draw- 
ing-rollers, passes over an upright table, the printed or 
ornamental side of the paper being on the tabie and the 
back of the paper being in contact with a revoluble brush 
which serves to apply paste tothe back of the paper. 
The brush receives its supply of paste from the peri- 
pheral surface of a fountain-roller, the lower portion of 
which extends into the paste contained in a receptacle. 
The trimmed paper with the paste applied, after leaving 
the table, reaches a traveling apron, by which it is carried 
along. By providing side-rails with graduations, the 
operator is enabled readily to match the paper by cutting 
it in proper lengths. 

REVERSING-GEAR.—E ean 8. Stoan, Elk City, 
Penn. This gear, by means of which a pulley or other 
revoluble member can be driven in either direction con- 
sists of a clutch member adapted to engage the clutch 
member of a loosely mounted pulley so as to turn the 
pulley with the shaft. In order to drive the pulley in 
the opposite direction another clutch member is pro- 
vided, which, when thrown in, turns the pulley in the 
desired direction by intermediate gearing. 


WRENCH. — Toomas H. Brosnan, Livermore 
Falls, Me. On the shank a bearing is held, in which a 
screw-rod, engaging the movable jaw to adjust it on the 
shank, is held to turn and slide. The screw-rod is turned 
by a head normally separated from the bearing. A 
spring is held in opposing recesses in the head and the 
bearing to move a cheek-piece on the movable jaw into 
engagement with the work. The wrench can be quickly 
adjusted to grip the object, especially a pipe, without 
slipping. 

MATCH-MACHINE.—Frank L. Van Dusen, Hull, 
Canada. This machine is the invention of a match ex- 
pert. It automatically cuts splints from a wooden block, 
dips the splints, dries the tips, and then ejects the com- 
pleted matches. The prominent features are: provision 
of improved means for intermittently feeding or advanc- 
ing the endless chain which receives and carries the 
splints; a construction whereby the vertical traverse 
of the splint-cutter and connected devices is shortened, 
the friction lessened, and the rapidity and efficiency of 
the operation of the machine increased ; improved mech- 
anism for effecting the movement of the cutter; an 
improved form of the sockets forreceiving and holding 
the splints, whereby defective splints are dropped and 
the perfect ones retained ; improved means for pushing 
up the matches in the sockets, preparatory to ejectment 
therefrom ; improved match-ejecting mechanism; an 
improved heater for the match composition ; and an im- 
proved arrangment of composition vats or pans in the 
heater, whereby removal and substitution or change of 
the vats may be quickly made, in case one becomes 
ignited, or other necessity for it arises. 


Railway Appliances. 


ANTIFRICTION-BEARING FOR CAR-TRUCKS.— 
James S. Patten, 403 Equitable Building, Baltimore, 
Md. Mr. Patten has, among other things, provided a 
special construction of the casing of the lower portion of 
the outer bearing, by which the bearing-casing readily 
wears off with the ordinary wear of the bearings, thus 
maintaining a tight fit to exclude dust without interfer- 
ing with the propersupporting of the weight upon the 


balls held in the outer bearing. The bearings are pro- 
vided with aseparate socket foreach ball, so that the balls 
will be maintained generally in the desired position and 
will not roll together by the tilting of the lower bearing 
portion in one direction or the other. 


Vehicles and Their Accessories. 

FIFT'H-WHEEL.—Hiram C. Fouts, Emory, Tex.— 
The fifth-wheel comprises a turn-table with two circular 
raceways and series of balls, and a raised series of balls 
in the middle. The innerseries of balls is in a plane 
higher than the outer one. A ring-shaped plate bears 
with its under surface on the outer series of balls 
and atits inner edges against the inner series of balls. 
A cap-plate bolted to the central boss overlaps the in- 
ner edge of the ring-shaped plate. The wheel thus 
formed is simple, strong, and sensitive. 


Miscellaneous Inventions. 


JOINT FOR PIPING. —Joun W. Wieains, 118 
President Street, Savannah, Ga. The invention is an 
improvement in jointsfor plumbing. A tapered ferrule 
is used provided with longitudinally-extended ribs and 
an end-flange. The ferrule is inserted in one of the 
pipe-sections and fitted therewith in the fitting of the 
other pipe-section. Calking completes the joint. When 
the connection is completed the joint is perfectly smooth 
on the inside. The longitudinal ribs prevent the ferrule 
from turning; while the tapered exterior enables the 
ferrule to be readily fitted to any size of lead pipe. 


ANTISEPTIC BROOM.—Oscar S. KuLmAN, Savan- 
nah, Ga. The invention is an improvement on the 
broom previously patented by Mr. Kulman and described 
in the ScrentTiFic AwERICAN for June 24, 1899. The 
improved broom contains in its straws a bag filled with 
antiseptic material and supported below the lowest line 
of stitching by a bow or loop. The arrangement is such 
that the broom isrendered as flexible as the ordinary 
broom, which flexibility is extremely desirable, since it 
allows a slight lateral motion of the antiseptic bag in 
sweeping, to feed the antiseptic material. The bag when 
empty can be replenished. 


HANGER FOR BATTERY ELEMENTS.—James L. 
Hayes, Salida, Colo. Wooden hangers become satu- 
rated with the oi] placed over the top of the solution in 
a battery jar. Moreover their clumsy structure inter- 
feres with free access to the jar when renewing the blue- 
stone or other chemicals. To overcome these objections, 
the inventor employs a hanger consisting of two inter- 
twisted pieces of wire having a central eye to receive the 
element and hooked divergent ends to engage the jar so 
as to hold the parts in place. 


PORTABLE CABINET.—CHARLOTTE G.. SIMPSON, 
59 West 88th Street, Munhattan, New Yorkcity. The 
cabinet is of the portable type used for holding family 
medicines. It may readily he carried about or held sta- 
tionary, as preferred, and is well adapted to receivea 
large number of vials and articles for family use, all dis- 
posed in compact order for ready access. 


FISH-TRAP.—Joun O. SHARPLESs, Fairhaven, Wash. 
The invention is a peculiarly-constructed fish-trap adapt- 
ed to be set in a body of water and furnished with a lead 
to cause the fish to enter the trap. The trap may be 
changed as the tide changes, thus permitting it to be 
used at all times. The lead, it should be remarked,-is 
entirely flexible and can accommodate itself to all 
movements. 


HYGIENIC BEER-PRESSURE APPARATUS.— 
CuHaRLEs Peters, Brooklyn, New York city. The in- 
vention provides a uew hygienic beer-pressure machine 
arranged tocooland purify the air before passing it into a 
barre] or keg, to keep the beer in a natural condition, and 
to prevent raising ita temperature by the compressed air, 
the beer in its passage from the barrel or key to the 
faucet being cooled to the desired degree, so that when 
finally drawn it is in perfect condition. 


FORM FOR BOILING MEATS. — FreEpsrRickK A. 
Lansine, Brooklyn, New York city. In boiling hams it 
is the common practice to remove the one before boil- 
ing and to tie the meat with strings to keep it in shape. 
The several steps consume much time and render it 
necessary to trim off portions of the outer part of the 
ham. Mr. Lansing avoids these requirements by em- 
ploying a casing of the general form of the meat, the 
casing having a longitudinal opening in ite upper portion, 
permitting expansion and contraction. Clamps are pro- 
vided for drawing the edges of the opening together. 


ADJUSTABLE NAILLESS HORSESHOE. — Har- 
niet R. FENLEY, Dallas, Tex. A tread-plate is em- 
ployed provided with a superposed hood, both bisected 
at their front; the tread-sections are hinged together. 
Upon the tread-plate a wear-plate, comprising two side- 
plates and a toe-plate, is secured. The hood is fitted on 
the exterior of the animal’s hoof, so that the tread-plate 
is drawn against the bottom when the hood isin place. 
All injury is avoided to an animal thus shod. 


CIGAR-BOX OR PACKING. — Louis and Morris 
BERGER, Manhattan, New York city. The invention 
provides a simple means in connection with a box to 
prevent fraudulent refilling or partial refilling with cigars 
from another box. Arranged in the box are strips of 
paper attached alternately in pairs at opposite sides of 
the interior of the box, one edge of eachstrip being free 
and each strip being adapted .to cover a layer of cigars 
in the box. As the cigars are sold, each strip is to be 
torn off, thus indicating that no cigars other than those 
of the previous layers have been removed. 


ADJUSTABLE COMBINED GATE-HINGE AND 
ROLLER. — Grorce O. CuLver, Quarryville, N. J. 
Mr. Culver has devised an ingenious gate which is sup- 
ported by rollers mounted upon posts. One of these 
rollers—the main supporting roller—is pivotally mount- 
ed, so that the gate, after having been pushed back, can 
be swung around. The gate can be adjusted vertically 
to permit the passage of small stock, or in time of winter 
when snow or ice may clog the gateway. The gate is so 
nicely balanced that little effort is required to operate it. 
Cattle cannot interfere with the operation of the gate; 
and there is but little strain upon the posts. 

NotEe.—Copies of any of these patents can he fur- 
nished by Munu & Co. for ten centseach. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 


Business and Mersonal. 


Marinelron Works. Chicago. Catalogue free. 
“U.S.” Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
For bridge erecting engines. J.S. Mundy, Newark, N.J. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 


Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., 141 Varick St., N. Y. 


The celebrated ‘‘ Hornsby-Akroyd”’ Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 


‘By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 


ta Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters 
or no attention will be paid thereto. This ie for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and pase or number of question, 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. . 


(7959) W. E. H. asks: Where can I find 
particulars for making an electric machine ? Howmuch 
would one cost that has power enough to run the electric 
top or the electric motor which you give a description of 
in the ScIENTIFIC AMERICAN of August 11, 1900. A. 
You wl!l find a full description of a Holtz machine with 
working drawings quite powerful enough for your ex- 
periments in the SciENTIFIC AMERICAN SUPPLEMENT, 
Nos. 278, 279, 282, price ten cents each. Besides the de- 
tails of the machine, many experiments are described, 
which may be performed with it. Its cost depends en- 
tirely upon how much of the work you can do yourself. 
The materials will cost but a few dollars. 


(7960) H. B. S. writes: Some time ago 
I saw an account of an electrical invention that could he 
used alternately as a stove or an ice cream freezer, by 
simply reversing the current. What I wish to know is if 
it is possible to obtain a low degree of temperature by 
the electric current, and if so, how? A. We have not 
known anything of the invention to which this refers, It 
is. however, possible to produce cooling by means of the 
electric current. If a current of electricity is sent 
through a thermo-electric junction in the direction oppo- 
site to the current produced by heating that junction, a 
cooling of the junction takes place. Whether this has 
been or can be carried to the extent of freezing water 
we do not know. Itis doubtful if it can be done eco- 
nomically. 


(7961) P. S. D. asks where was the first 
electric railroad operated ? A. The firet electric railroad 
wag from Port Rush to Giant’s Causeway, Ireland. 


(7962) R. E. asks: 1. Does the substance 
selenium lose its conductive power for electricity in- 
stantly as it is surrounded by darkness? A. The action 
of light upon selenium is instantaneous. 2. Does it 
change instantly to a conductor when again surrounded 
by light ? A. Selenium does not become like a metallic 
conductor when light strikes it. Its resistance is greatly 
reduced, but is still much greater than that of metals. 
3. What is its cost, and where can I obtainit? A. We 
are not able to quote you the price. Any dealer in 
chemicals can furnish it. 4. I wish to make two disks 
isolated from each other, turn in perfect synchronism. 
Is there any simpler way than the use of an alternating 
current dynamo for one disk connected with a motor for 
the other disk ? A. You can connect two disks by arod 
of insulating materia), hard rubber, for instance, and rup 
them together. 5. Where can I procure so small a dy- 
namo and motor, single phase alternating? A. Small 
dynamos and motors can be obtained from any builder 
of dynamos. 


(7963) D. D. S. asks: L Can electric 
lights berun by batteries which go by blue vitriol? A. 
Asmallelectric light of one or two candles can be lighted 
by a copper sulphate battery, but it is a most expen- 
sive and laborious mode of obtaining light. 2. Are nota 
horse (Equus caballus) and an ass (Equus asinus) neces- 
sary for the production of a mule? Are not all mules 
wholly sterile? A. Mules are the offspring of an ass 
anda mare. The offspring of a stallion and an ass is 
called a hinny. See Webster’s Dictionary. These hy- 
brids are usually sterile. 


(7964) H. N. asks: Will you kindly in- 
form me through Notes and Queries the composition of 
a liquid which, when applied to metals such as brass, 
copper or steel, gives a coating of silver? An article is on 
the market called Silver-all which does this by applying 
the liquid on a rag and rubbing the article, which pro- 
duces the silver effect. A. Small articles may easily be 
coated with silver by dipping them first into a solution of 
common galt, and rubbing with a mixture of one part of 
precipitated chloride of silver, two parts of potassa alum, 
eight parts of common salt, and the same quantity of 


ey RR 


cream of tartar. The article is then washed and dried 
with a soft rag. 


(7965) J. N. H. asks: 1. If a magnet 
be applied to the end of an iron bar of indefinite length, 
how far along the bar will the magnetism extend and 
what is the formula for determining what the magnetic 
strength would be at any point along the bar? A. We 
do not know. The subject of magnetic force is treated 
in Fleming’s “‘ Magnets and Electromagnets,” price $3 by 
mail, 2. Where cau I get information on the relation 
between magnetism -and light? A. Consult any of the 
larger text books of physics, Barker or Ganot. The 
works of Clerk Maxwell contain the original presenta- 
tion of the subject. 


(7966) W. W. P. asks: 1. What will 
prevent films and plates getting soft during develop- 
ment and fixing? I use cold water with ice in the fixing 
bath. A. Useacold developer. It is too late to apply 
the remedy when the plate has reached the fixing bath. 
The acid fixing bath, now commonly prescribed in all 
circulars of instructions, will harden the gelatin and 
usually prevent trouble. 2. What will prevent holes 
forming in the film on the plate during drying. While 
drying the last plates I set some down face up on a table 
where nobody touched them, but several hours later they 
werefull of holes varying in size from 4, to 4 inch. Can 
you explain the cause? A. Transparent spots or pin 
holes arise from a variety of causes. Dust on the plate 
when exposed, air bubbles on the plate not detached when 
it is put in the developer, impure water used in making 
the developer, are the principal causes. Each of these 
causes has its obvious remedy. The principal plate 
makers issue smal] manuals for the guidance of those 
neing their plates. Write tothe maker of your favorite 
plate and ask foracopy. You can then study the mode 
of handling the plates. 38. Is it possible to save any ni- 
trate of silver from the first washing and from the hypo 
bath? If so, please tell me the method? A. Precipitate 
the silver from thesolution by adding sodinm bicarbon- 
ate or sodium chloride. Then reduce by any of the pro- 
cesses for reducing silver, for which see the chemistries. 
4, In a recent issue of the SclENTIFIC AMERICAN I saw 
that gold could be saved from the toning bath by means 
of sulphate of iron. It said to dissolve two ounces of 
iron sul phate in a quart of hot water, so Itried it but the 
iron sulphate would not dissolve but turned red and sank 
to the bottom of the bottié. Will you please tell me the 
reason? A. Use ferrous sulphate with which to precipi- 
tate the gold in a finely divided state. Tine ferrous sul- 
phate absorbs oxygen very rapidly and changes to the 
red ferric compound. 


NEW BOOKS, ETC. 


PuHysics oF THERMO-CHEMISTRY. By 
Gustaf M.Westwan. New York. 1900. 


Energy manifests itself in many forms, and universal 
science has adopted the name of potential energy for 
the absorption of kinetic energy. Physical energy can 
be stored in matter ; for example, in the form of latent 
heat, but we have another form which is dealt with par- 
ticularly in this treatise, namely, the potential energy, 
which is called volume energy, and which 1n chemistry 
takes animportant part. The purpose of this work is to 
find a relation between the change of volume, which takes 
place in the matter, and the potential energy, which is lib- 
erated or taken up by suchchange. The author’s calcula- 
tions are based entirely upon the values of heat and 
energy found experimentally, and he has found the 
mathematical expression for the latent heat. He uses 
the ordinary adiabatic formula, in which the inner as 
well as the outer work takes place. The application of 
the formula perfectly agrees with values of lateut heat, 
which for certain bodies have been experimentally found. 
For a8 many reactions as complete data in regard to 
specific weights and combination heat have been found, 
the author shows that his formula either directly or in- 
directly applied, will give a correct mathematical ex- 
pression of the changes in volume which the constitu- 
ent parts in the reaction are subjected to. It is, therefore, 
claimed that his formula represents the general law for 
chemical] mechanism, and moreover that by analogies the 
heat of the reaction can be determined, which could not 
be done by experiments. 


A FRENCH-ENGLISH MILITARY TECHNI- 
CAL DIcTIONARY. By Cornélis De 
Witt Willeox. First Lieutenant of 
Artillery, U. 8S. A. Wasbiogton: Ad- 
jutant General’s Office. 1900. Octavo. 
Pp. 492. 


Lieutenant Willcox has performed a task for which he 
deserves the thanks of every scientific translator. He 
has compiled a technical dictionary of French-English 
military terms, which for scholarly completeness and ac- 
curacy of definition merits unstinted praise. We have 
used the first two parts of his work for the past year and 
found them trustworthy guides. In these parts a few 
terms have been omitted which might possibly have been 
inserted. Among them are to be noted carter, carre- 
lage, chasse-corps, commutatrices, métal deployé, 
fringalage. 


THE UNIVERSAL SOLUTION FoR Nu- 
MERICAL AND LITERAL EQUATIONS. 
By which the Roots of Equations of 
all Degrees can be Expressed in 
Terms of their Coefficients. By M. 
A. McGinnis. Kansas City, Mo.: The 
Mathematical Book Company. 1900. 
Pp. 195. 


By an ingenious combination of geometry and algebra, 
Mr. McGinnis seems to have considerably simplified the 
problem of solving biquadratic and the higher algebraic 
equations. His explanations are not always perfectly 
clear; nor are his definitions faultless. The explanation 
of an imaginary quantity (definition 22) is decidedly 
obscure. It is difficult to understand what advantage the 
definitions on page 5 of his book have over those ordi- 
narily in use, or what a ‘“ proposed proposition” may 
be (definition 33). On page 239, section 278a, an equa- 
tion is given in which an is clearly missing.. These 
gaucheries are pointed out, not for the sake of being 
hypercritical, but because they materially detract from 
an otherwise very valuable contribution to mathematical 
science, 
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INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
SEPTEMBER 11, 1900, 


AND BACH BEARING THAT DATE, 


{See note at end of list about copies of these patents.] 


Aging alcoholic liquors, J. A. H. Hasbrouck...... 657,698 
Air and gas compressing apparatus, E. Gobbe.... 657,868 
Ait’ brake di Js. INCL. cai-ecwesdeeteetisig ane « 657,669 
Air brake, vehicle, W. J. Donaldson, Jr.. 657,49 
Air compressing and carbureting ‘machine, A: 
BOUVIER Ss. is Ooct os patie tad tetas deen oa mole eees abe 657,755 


see Bridge alarm. ~ 
Album, easel. C. Jaeger.. 
Asphaliec composition 
Varney. 
Atomizer, E. 


657,544 


Attrition mill, A. Hei 657,65 
Automobile vehicle, L. €57,650 
Axle box. car, T. J. Morgan. . 657,044 
Axle gage. B. F. Knobloch 657,602 
Badge or button, campaign, W. H. Luth 657.556 
Barrel.,.Re W.. Baylor: Se. looses . 657,754 
Bath tub seat, E. 1°. Brown............ ) 657.640 
Battery. See’ Secondary battery. 

Battery plate, secondary. W. Bowker, Sr. . 657.638 


Bearing, C. A. Latham ... 
Bearing, disk. C. H. Melvin 
Bed bottom, spriug, Ff. E. I 
Bed pan, H. D. Goodrich............ 
Beit driving mechanism, G. J. Gibbs. 
Berth, W. A. Brown.......... 
Bicycle frame. V. H. Mills.. 
Bicycle propelling mecbanism. B. L. Holmes. “! 
Bin«cular, prismatic, J. H. Bartom..............05 557 80! 
Biscuits for packing, apparatus for feeding or de- 

livering, G. Herbert, Jr 


TID ti57/550 
657.80 


657,657 


Bit. See Bridle bit. 

Boiler. See Steam boiler. Water tube boiler. 

Boiler. G. E. Ledyina +. 657,906 
Book case er rack, J. A. Young. 657,847 


Boosters or generator tields, means for control. 
ling excitation ef. J. Appleton.. 
Boriny machine, A. Z. Sayage.. 
Bottle, non-refillable, W. C. Curtiss 
Bottle. non-vefijlable. S. Davis. . 
Beuquét holder, J. H. Carroll 
Box. See Folding box. Knockdown box. 
Box fastener, J. M. Felkins. 
Braiding machine, O. Dickhaus... 
Brake. See Air brake. 
Bridge alarm for trainmen, R. J. Barry 
Bridle bit. J. Dean : 
Brouze powder, manufacturing, Ott & Riffel- 
macher 
Bubble blowing device, A. D. Mendenhall. 
Bubble pipe, soap, C. Schindle: 
Buckle. J. R. Smith.. 
Bugyy body and seat brace, HH 
Buggy mud or dust protector. G. H. Keeley. 
burglary, protective device against, A. Pette 
Buslung K rotector for use in pitching lager beer 
kegs, Koelsch & Kramer. 
Cabinet, etc., hanging, G. W. 
Cake turner, pan. W. Vogel Rit at 
Calculating machine. W..G. Powe 
Camera, photographie, J. Sehaub 
Can, G,. W. Bingham......... 
Cap, apparel, C. W. protson:. ‘i 
Car body bolster, railway, E. almq 
Car bumper and coupling, W. C. Gregg... 
Car coupling. D. Arensor 
Car dour, Pries & Meyer. 
Car, dumping, J. B. Rhodes. 
Car transmission device, 
Schweizer............ 
Car ventilator, A. Miller. 
Car ventilator, railway, C. L. A. Roosevelt. 
Carbonating apparatus. E. E. Murphy.... 
Carbureter. C. Forth... seine 
Carbureter, S. KE. Hedric! 
Carbureter for explosive engines, H. L. Jessen... 
Carbureter for gas engines, G. Kiltz................ 
Carriage cooling apparatus, motor. A. E. Vor- 


: WED 
2 657.853 
657,585 


2 ee 657,865 
657,763 


657,506 
657,762 


motor, 


TOIGON sara hctsicietia Fa nist vaialsetg oki rae s syelsne eee as 657,684 
Carrier. See Lunch carrier. 
Case. See Bookcase. Instrument or other case. 
Storage or show case. 
Cash register. E. F. Spaulding....... ........ 2... 657,624 


Celluloid, manufacture of, Hagemann & Zim- 
MET TD AET TD fase. 0e fasapecrnsthcraie. ajc tials tee te ae Aarts a « 657,535 

Cellulose, manufacture of, Fremery & Urban.... 657.818 

Chain, drive, C. E. Duryea scsa aie neater oy 657,526 

Chair. See Folding chair. 
ebair. 

Chair. Sh We JODNSON so ise aioa iste adisaisa aeaelaivle cies 

Cheese cutter, calculating, H. G. Roth. 


Window cleaning 


857,875 
657.621 


Churn, H. G, Connett 657,588 
Churn. B. & J. M. Northcutt. Sor Gl 
Churn, C. KE. Yates...............0005 805 
Cixar bunching machine, A. Gordon eer bee 


Cigars, cigarettes, etc., lighter for, Butcher & a 498 
rer 
397,587 

657,986 

637,752 


657.694 
657,686 


Woo 

Cipher code, BE. F. Cassel....... 

Cipher code system, FE. Fk. Cassel 
Clasp. F. Alien.. a 
Cleaner. Bea Pipe cleaner. 

Clock, electric, G. Fichter...... 
Clock, geographical, A. G. Bea 
Clock. graphopbune, J. F. Eldred.. 
Clock, secundary electric, G. P. R 
Clureb. P. Diehl .......... 
Coal screen, W. W. Brown......... 
Cock, stop and waste, E. Rickersberg. 
Coin assorting device, J. G. France... 
Column, wooden, Schwerd & Emrick... 
Commutator segment tip, A. R. Vester 
Conveying apparatus, R. T. Jenney. 
Cooking cotton seed, W. H. Cook.. 
Coop. tolding. G L. & W. A. Neal. 
Copy holder, G. F. Heiss.......... 


Copying book. letter, S. H. Crocker. .» 657,591 
Cord retainer, S. Kenyon ci 657) 825 
Cornice and curtain hanger. combined, 0. B. 
Hellstrom ++ 657.533 
Cot or bed, folding, J. S. Dyett. . 657,901 
Cotton gin, rotler, J. W. Graves. 657,734 
Cotton picking and cleaning machine, Js T. Wool- 657580 
Coupling. See Car coupling. 
Sultivator, hand, H. R. Fowler... 657.995 
Cultivator, listed corn, S. Smith 657,840 


Curb mold, cement, C. H. Watson.. 657,802 


Curtain fixture bracket, C. A. Wrhen..........0005 657,581 
Cutter. SeeCheese cutter. 
Cycle driving mecbanism. F. J. EK .Jobansson..... 657.701 


Cylinder lock, E. von Marsovszky............ 
Dock, floating sectional dry, W. Jamieson 
Door mat, metal. J. W. Horner 
Draft device, J. Comminsky... 
\rawer equalizer. W. Beebe........ 
Dredge suction pipe, A. W. Robinson.. 
Dreage suction pipe mouthpiece or drag, A.W. 
Bobinson 
Drier, C. L. Cummings. 
Dry kiln door, T. Green...... 
Drili repairing apparatus. P.L. Crossman... 
Dye and making same, blue cotton sulfur, H. 
Gussmann....... : 
Egg packing appara 4 
Elecuic conduit conpling, E. 
Electric elevator, J. W. Mabb: 
Electric furnace, W. S. Horry 


651,615 


657,567 


657,568 


Klectric lock, H. G. Curleton............ . 657, ‘3 
Elevator. See Blcctie: elevator. 
Klevator, E. L & G. Hall............... 657.597 
Kievator safety tee N. B Keyser. «2. 657,778 
HKlevator safety mechanism. Buddenbohn & 

RDCOR Amarr ee cic dtan sapiens aahaious iaencttoupes 657,642 
Elevators, electrically actuated safety device for, 

ee SOV NOT: Welt ee se Zales cagvins — [eleoterhaouniey es ie 657,892 

Engine, See Gasengine. Rotary engine. Steam 

engine. 


Kngine cylinder lubricator, G. A. Burwell 
Engwme vaporizer, petroleum, G. ‘Kiltz. . 8 
Engines, controlling means for explosive, F. AL 
La Rocbe 
Engines, electric igniter for explosive: ILosH. 
Davis.. 


657.643 
657,738 | 


Evaporating apparatus. J. Davie 657. 
Evaporating apparatus, multiple effect. E. or Duy, fran 
Exhaust head, S. M. Scott. 657,748 


Eyelet for shoes, etc.. Shade & Fry. . 637,798 
ence. A. B, Twitchell. . 657.889 
ence, hedge. E. ae Kepner.. . 657.876 

Fence. ortables Vy, H. Turner. - GST. 

Fifth wheel, J. A. Spangler.. + 657.681 | 

Filter.’ T.H.B Boyer Died Uae. 6 ‘ 657.851 | 

Filter press plate. J. KE, Turney + 657,628 } 

Finger ring, G. Kautzmann...... OTT 

Fire escape, Buddenbohn & Speer. ees 657.641 


>»? MACHINERY 


| “Star”. 
ar” tonree 
Screw Cutting 
Cross 


TS An tomatic 


TITOOS an SHOP OUTFITS, 


} TOOLS ano SUPPLIES: nmee® 
S 2 SEBASTIAN LATHE CO!ZOSENNSEE 


CINCINNATI, 0. 


is used. 


Feed Lathes 
695 Water Street, 
ranted for the various subjects upon which petitions 
this office and from all newsdea lers. 
HAVE THE LATEST IMPROVEMENTS. 
fected tools. 
hold nipples for cutting either right or left hand threads. 
ples cut with equal facility. The Ashley Holders are 
——a. 
W. F. & JOHN BARNES CO. 
beer, lard, acids, starch, 
hot or cold, thick or thin 
the least expense. Simply 
skilled workman. Defects guaranteed. Catalogue free. 
No. 9% P 
{onl one known that will cutandthread 
mining style or pitch of thread to be @ 


\ FOR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
Seneca Falls, N. Ys U.S.A. 
AMERICAN PATENTS. — AN INTER- 
esting and valuable table sbowing the number of nateats 
ave been tiled from the beginning down to December 
31, 1894. Cantained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 1002. Price 10 cents. ‘lo be had at 
‘ATHES: 
No machine shop can be thoroughly up-to-date unless 
it has the most 
— modern per- 
: 
For instance, 
the 
ASHLEY PATENT NIPPLE HOLDERS 
They hold the sleeve from turning and take the strain 
off both the sleeve and shank thread. Made of best 
quality cast sterl, carefully fitted. Long or short nip- 
of light weight and compact form, 
WALWORTH MANUFACTURING CO. 
128 TO 136 FEDERAL ST., BOSTON) MASS. 
of Wood and Metal Workers, with- 
out steam power, equipped with 
BARNES’ FOOT POWER 
.allow lower bids ou jobs, and give 
| greater profiton the work. \lachines 
sent on trial if desired. Catalog Free. 
1999 Rusy St., ROCKFORD, ILL. 
MAXIMUM POWER-—MINIMUM COST. 
If you use a pump for 
petroleum, brewer’s 
mash, tanner’s liquor, 
cottonseed oil or fiuids, 
you want to get the 
TABER ROTARY PUMP 
which doest he most work at 
constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs 110 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A. 
The Perfection of Pipe Theeading 
is admitted to be reached when our 
TPE THREADING 
MACHINE 
As a hand machine it isthe 
inch pipe with ease and satisfac- 
tion, One valuable feature is. that it 
| has no arbitrary lead screw tor deter- 
cut. TE" Send for re Ue. 
THE MER. RELL Mt FG. §e 
501 Curtiss St.. Toledo, hio. 


JmporTeo Acetylene Gas Burners. 
y Schwarz Perfection Lava Burner. 
ALL @ LAVA Elighest awards in all acetylene Ex: 


O- 
sitions. Made of one piece of leva. Bers 
cauleleas ang ou every orre tested and guar- 


anteed. end for Price List. 
Rlowite Sole Agents for 
Carhonteation the. U.S: ,.and 

Perfect Alignment. Canada. 

M. KIRCHBERGER & CO. 
50 Warren Street, New York. 
The ‘‘ Wolverine ’” Three forme 
Cylinder Gasoline Ma- } alogue. 


rine Engine. 
The only reversing and self- 
starting gasoline engine on 
the market. Lightest engine 
for the power built. Practi- 
cally no vibration. Absolute- 
ly safe, Single, double and 
triple marine and stationary 
motors from & to 30H. P. 
WOLVERINE 

MOTOR WORKS, * 
Grand Rapids, Mich. . = 


The Pratt & Whitney Co. 


Have in stock Machines of their own make 
that have been used, all in good order, 
which they offer at attractive prices. 
(33> Send for particulars. 
HARTFORD, CONN. 
NEw YorRK: (or. Liberty and Greenwich Sts, BOSTON: 


281 Franklin St. BUrFAL«: Cor. Senecaand Wells Sts. 
CHICAGO: 42and 44 South Clinton St. 


(GETA MOVE ON YOU 


With one oF our 


gine 


*200.00 
AND uP 


hae rip were ee MONARCH 


| AR — Res 
THREE CENTS 


FOR CATALOGUE ak 


GRAKD RAPIDS GAS ENGINE & YACHT CO. GRAND RAPIDS MICH} 


GERE GASOLINE ENGINES 


SIMPLEST BOAT ENGINES MADE 


BIN+-OPEN BOATS. 


ENGINE CASTINGS BOAT FRAMES. 


GEO.H.GERE YACH Lx GncH Wks, 
GRAND RAPIDS.MICHIGAN. 


IF YOU HAVE A SHOTGUN 


and useit often, youknowthe barrel “leads ”—the fric- 
tion leaves a lead depost which causes “pits” and means 
}expense. You con’t stop the deposit, but you can re- 


move it 


It removes 
wich the 


«easily and 
It won't 


TOMLINSON CLEANER 
quickly all lead, rust or other foreign iatter. 


injure the barrel, as the brass wire gauze is softer than 
the steel, and it will last a li‘etime, as the real*wearin 


aced for 10c. Anextrapairwith esc 

roa. Fit any rod. All dealers. Price $1. 
a query in the civilized world.” 

Co.,100 S. Baker St., Syracuse,N.Y. 


part can be re 
tool. In Gangese 
Froklet Tree. 
The G.T “Tomlinson 


“0, 


Fire escape, C. R. Harris..... ..........e.eeeeee.05 650.735 
Fire extinguisher, chemical, G. W. Crout, J 557,818 


Fish, curing and smoking, H. EK. Kirby.... 657,877 
Fishing device, automatic, G. Cook ... 657,518 
Folding bux or packaxe. A. W. Beers 657,688 
Folding cbair, W. M. Norcross « 657,745 


Food for catile, et 
of. C. Luzatto 
Fuel injector and 
Fuel to furnaces, etc. apparatus fo 
minuted, J. bh. H 657,537 
657.679 


. 657,803 


Furnace, J. G. Sanderson.... 
Furnace coor, Nott & Ward 
Furnace or stove grate, J. Wedge 


Gage. See Axle gage. * 
Gait Straigbte ning attachment, J. W. Sutton. 657.798 
Game apparatus, Deiters & Bill . 687.522 


Gas engine, W. . Cary...... 
Gas engine, H. Smith... 
Gas generator, acetylene, 
Gas generator, acetylene, E. 
Gas generator, acetylene, V. 
Gate. See Water gate. 


« 697,810 
. 657,576 
57.549 
; Lartigne. 657,663 
. Powers.... 


Gate, W. H. Dickie « 657.523 
Gate, Ferguson & Brace (reissue) . 1,854 
Gate.C. H. Williams.............-..... « 657,719 
Gear. frictional driving, C. J. Coleman. « 657.855 
Generator. See Gis generator. 
Gins. roller for roller. J. W. Graves........ ......5 657,133 
Giass grinding and polishing machine, Plater! D. 

BG a tiyiccs cake oc eepie ate soa ciaoacn 7.24 
Governor, steam engine, D. Griffith 2 6S7/SHi9 
Grass board, F. F’. Park . 657.884 
Grinding macbine, universal, E. S. Tea.. + 637.905 
Hair or wool cutting macbine, J. W. Newal . 657.784 
Hame and trace connector, S. H. Swearingen.... 67.683 
Hammer, automatic. D. 8. Waugb.. « 657.715 
Hammock motor, home, 3 J. Lowe.. » 657.893 
Handle bar hand grip, Getz & Westall. « 657.697 
Harrow, rotary disk, R. M. Slaton . 657.839 
Harvester, R. C. Brubaker.... ... - 657,509 
Harvester, corn, Farrall and Mau » 657.651 
Harvester. traveling, B. Holt. « 657,700 
Hat rack, A. Visel.............. ~ 657.629 
Hearse table, rotary, M. & G. E. Brestle. + 657,639 
Heater. See Water heater. 
Heater furnace, C. B. Tbompson 657,713 
Heating apparatus, fitting for st - 

nelly.. . 657,891 
Heating pur t 

slag for, as 1 Wells + 657,843 
Hoist, SGades & Allday.. 687.815 
Hoist and carrier, L. Har 657,598 
Hoisting apparatus, H. C. Bi fs 657.689 
Hook for garments. etc., J. M. Gui fs ~ 657.533 
Hooks, holder for snell tly, G. L. Plumley. 657,78n 
Horse detacher and brake, A. M. Grant... 657.531 
Horseshoe fastening. Z. T. Blackman.. 657.725 
Horseshoe, rubber pad, E. A. Wilcox. « 657.718 
Hydrant, W. H. Law... - 657,064 
Hydrant, wall, H. F. Neumeyer. « 657,562 
Ice cream mold, W. Mitchell ciuasinign it ee/e'e 00 1610. 
Indicator. See Office indicator. 
Indicator lock, C. L. Hosford. eececcececceese BOTTA 
Inhaler. W.H. Fike.......... « 657,866 
Instrument or otber case. G. Rehmann... 657,708 
Insulator, nigh voltage, A. Sinding-Larsen........ 657,574 
Jack. See Lifting jack. 
Joint. see Hail joint. Eau way, rail joint. 
Kinetographic film, &. Lubin................. « 657,555 
Knapsack, V. Smerdoff aide wate 1 657/575 
Knockdown box, S. H. Weimer. « 657,750 
Lace fastener, shoe, W. L. Lee... 657,606 
Lacing hook setting machine. J. Pierce............ 657,673 


Lamps, device for fixibg incandescent electric, 

Hollub & Mignal. 
Last, E. KE. Gurney..... 
Lasting slioes, instep fastener for use in, 


CANO Gye iaorc tise cigs Sorey bonnes oer eed trent * 657,852 
Lath attachment and support, metal, W. McCaul 67,527 
Lens, Fe DuiGralye a. cis eho forts tasainleyete's seeeecees 657,820 
Levelland plumb, spi 657.675 
Lifting jack, A - 657,514 
Lock. See Geilnier. Teck: Electric lock. Indi- 

eator lock. Seal locii. 

Lock and latch combined, M. C. Patrick.. - 657.885 
Hooin,; 'G2.b. Kuett ssi. oie saa sce. oste’s sestioss 57,604 


J.oom electric circuit closer, ‘Smith & Redding. 
Loom picking motion, J. Blanchet . 
Loom stop motion, Cottam & Bentle’ 
Lubricating means. Loose & Schreyer 
Lubrizator. See Engine cylinder lubr 
JT.umber delivering machine, J. C. Melby 
Lunch carrier, M. Fesler............... 
Lung tester and developer. Lk Hogelar 
Malt drying apparatus, HK. Fischer... 
Malt drying apparetus, W. H. Prinz 
Mat. See Door mat. 
Matcb box filling and closing machine, A. Schus- 
WORF. Oa URE Tee enenicc OM cafes arsiensacn'e w muelale eysitroreensie 
Measuring and indicating apparatus, cleeENles H. 
DAR WIMES Alesis. ovis cose core o'er das ence «. 657,861 
Mercerizing, Aykroyd & Krais..... 657,849 
Mercerizing macbine ‘l'. McConnell. 537.105 
Metal pipe, coated, W. Lacy - 657,605 
Meter. See Rate meter. 
Mill. See Attrition mill. 
Mill adjusting mechanism, universal, C. L. Hus- 


657,573 


657,828 


See Curb mold. 


icecream meld, 
Monacety!] indoxyland making same, Heymann 


MAHL OLRe 52 oO Amos ile asua nee Ea ee cone a aeeeee 657,539 
Motion. means for sCOnVerUAne, rotary into recip- 
TOCATING. TSH VEN. Gey alee sale oh sa einige eiesen = 657,€42 


Motor. See Hammock motor. Water motor. 
Motor mechanism, G. A. Brachhausen 
Mower journal bearing. lawn, W. G. Vernon 
Music leaf turner. J. D. Wolf.. 
Musical instrument, mechanical, H. Muller.. 
Naphthol prepared with rosin soap, 
MANN 5 ese eee maa earns 5 coe 
Note sheet, spiral, Staffelstein & Kluge. 
Nut lock, 8. C. Baughn. Jr.............. 
Office indicator, C. F. Ruttman 
Oiler. axle, W, Linhart............. 
Oiling device, windmill, S.C. Pettegrew. 
Ore classifying apparatus, J. S. Loder. 
Organ, k. BK. P. Ebrilich..... .... 
Package or pocket book, fold 
Packing, piston. 8. E. Kelsey. 
Paddle wheel, D. S. Knowlto 
Pencil pointer. A. J. Gillespie. 
Pencil sharpener, C. EF. Klett. 
Pertorator keyboard. Buckin.: 
Phonograph, A. N: Petitsaecccec scecezetesescse ees 
Piionograph records, making metallic duplicate, 
T. A. Edison 
Phosphates, making, J. C. Wharton sacveves, SOGUIL 
Photographic appar ati 8, automatic. - Ball... 647.505 
Photographic exposure meter. A. Watkins Stators 657,685, 
Rhotographie prints, device for uniting celluloid 


5 
. bai. 560 
- 657,767 
357.682 


657.527 


WW: SUSDY.. 2 cis veacs. . 657,749 
Photographic shutter. Reichenbach & Schadeli., 657833 
Pick and reed book, combined, R. W. Marek...... 657,608 
Pin. See Safety pin, 

Pipe. See Bubble pipe. Metal pipe. 
Pipe cleaner, flexible waste, L. A. Cornelius...... 657.858 


Pipe perforating tool, G. Ww. Kellog 
Pipes, combined union and elbow 
Geo THOM BB ss ore. cc essays ici ciad osieegae 2s cts assiare aro 
Pipes or cocks to fluid mains, branches, recep- 
tacles, or tanks, means for coupling, ES ae 
brecht 
Piston. Wis Heston ss: cssocse aigidsis te ctcnas 
Pitman connection, D. C. 1.ingenfelter. 
Planter, corn, P. J. A. Van Deinse... 
Planter. cotton seed, J. H. Wolfe.. 
Planter guide marker, C. KE. Smith. 
Planting machine. potato, J. Ryan.. 
Plate manufacturing apparatus. W. F. Stiel. 
Plow, FE. Fowler. 
Plow. sulky. C. R. Davis.....,... 
Pneumatic dispatch tube system, A. W. Pear- 


» 657,777 
657.712 


657, Be 


SAD cel islet aihaled Settaraeceate ease Seater eNuserae tee 657,886 
Press. See Roller press. 
Printing press, KR. Miehte.. 657.881 


Printing press attachment, 
Printing press counting devi 
Printing press sheet counting “device. E. Cc. 


BST. 79 
657,781 


NOU Ioinocecs detec ols sung Sansa heunlene tia ce 657,792 
Printing rollers, mold for casting wall paper. E. 
. Baeck 


Prin ting stamp, J. W. Adams..... ....... 
Propeller, reversible, Williams & Johnso 
Pulverizer. J. Davison................. Ra's 
Pump, F. Edwards.. Sigs 
Pump, air actuated, FLT. “Bartel 
Pump valve actuating mechanism, 
Petsche. nici ck got neestoace ae eraser 
Purch. C..P. Vernienn cnc ic. teeta dice dives 
Rack. See Hat rack. 
Radiator construction, C. T. Pratt..... 
Rail joint, ‘If. C. 
Rail joint, Whitaker & Gruber. 
Railway conductor and collector, 
Petzenburger.... ..... 
Railway frog, au tomatic 
Railway rail and joint. &. Caaeay 
Railway rail electric bond. HL P. Brown. 
Railway rail joint. .J. F. Seullen ... 
Raijiway r:uls, ice removing mechanism for, J. J. 
RHIRKe Ves wine ies wer ar ete seue ne 
Railway signal, electric. G. H. Dunham.. 
Railway spike, B. M. Chase................++ 


(Continued on page 191) 


» 6D7,864 
657.753 


G. 


» 657.671 
+ 657,800 


+ 657.564 


electric, A: 


i, 513 


- 657,831, 


WILLIAMS sick’ 
Ry 


FOOLS EVERYWHERE — BY MAIL 25«. 
(F YOUR CEALER OOES NOT SYPPLY YOU 


THE J.B. WILLIAMS CO. 
SCLASTONB URRY _ CONN. 
LONDON -PARIS + ORESDEN *~SYONEY. 


ACETYLENE APPARATUS 


Acetylene numberof the SCIENTIFIC AMERICA SUP- 
PLEMENT, describing, with full illustrations, the most 
recent, simple or heme mde and commercial apparatus 
for generating acetyleneon the large and smail scale. 
‘The gas as made for and used by the microscopist and 
student; its useinthe magic lantern. ‘I'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid hy mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of cur new 1897 Supplement Catalogue, sent free to any 
address. MUNN & Co., 861 Broadway New York. 


CREAT POWER-SMALL COST. 


The maximum of strength, dura- 
bility and safety, with the mini- 
mum of cost that describes our 
Motsting Engines for ope- 
ration on Gasoline, Dis- 

tillate or Crude Oil. Ev- 

ery part of the engine is’ 
interchangeable. Soon 

saves tts cost in fuel 

alone. Both friction and 
gearedhoist, 6 to 150b. P; 

Yor quarries, mines, an ] 
docks. Weber 

& Gasoline Engine Co., 


HIGHEST EFFICIENCY 


attained inthe 


STOVER 
GASOLINE 
ENGINE 


The best isalwayscheap- 
est. Write for prices. 


STOVER ENGINE WORKS, FREEPORT, ILL. 
EVOLUTION OF THE AMERICAN LO- 


comotive.—By Herbeft T. Walker. A valuable series 
by a member of the National Railway Museum Commit- 
tee, I’be locomotive from 1825to date is described and 
illustrated by careful drawings, great attention being 
given to historical accuracy. 21 illustrations, SCIEN- 
TIFIC AMERICAN SUPPLEMENTS 112, 1113. D114. 
Price 10 cents each. For sale hy Munn & Co. and all 


“was ARTESIAN 


Wells, Ciland Gas Wells drilled 
by contract toany depth from50 
to 300@ feet. We also manufac- 
ture and furnish everything re- 
quired te @rill and complete 
same. Portable Horse Power 
and Mounted Steam erilling 
eet 


Sopwyey 403 pueg 


P. @ Box Nite, Kansas City, Mo. 


Machines fur 100 to 1200 
Write us stating exactly what 
is required and send for illus- 


trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUREUY co. 
136 LIBERTY STREET, NEW SURE 8. A 


i] AMERICAN - MONITOR 
/=LAUNCHES } 


[ teenny aernreneereneyne 
A00"55 AMERICAN MOTOR CO. 
32 BROADWAY NEW YORK CITY. 


I 


— ST =: 


NOW READY. 


GEE yEngIne 


Construction 


By HENRY V. A. PARSELL, Jr., Mem. A. I. Elec. Eng., 
and ARTHUR J. WEED, M. E. 


PROFUSELY ILLUSTRATED. 
Price, $2.50, postpaid. 


‘This book treats of the subject more from the stana- 
Point of practice thanthat of theory. The principles of 
operation of Gas Engines are clearly and simply de- 
scribed, and then the actual construction of a halt-horse 
power engine is taken up. 

First come directions for making the patterns; this is 
followed by all the details of the mecbanical operations 
of finishing up and fitting the castings. It is profusely 
illustrated with beautiful engravings of the actual work 
in progress, showing the modes ot chucking, turning, 
boring and finishing the parts in the lathe, and also 
plainly showing the lining upand erection of the engine. 

Dimensioned_ working drawings give clearly 
the sizes and forms of the varions details. 

The entire engine, with the exception of the fly- 

wheels, is designeé to be made on a simp‘e eight-inch 
lathe, with slide rests. 

The book closes with a chapter on American practice 
in Gas Fingine design and gives simple rules sothat any- 
one can figure out the dimentions of similar engines of 
otber Powers. 

Every illustration in this hook is new and 
original, having been made expressly for this 
work. Large Svo. 296 pages. 


™ Sena for Circular of Contents. 
MUNN & CO., Publishers, 
361 BROADWAY NEW YORK, 


SEPTEMBER 22, 1900. 


Scientific American. 


The Grand Prix, 


(The Diploma of Honor—Highest Possible Award), 


WAS WON BY 


Che Smith Premier 
Cypewriter, 


AT THE 


Paris Exposition. 
es F 


This award, made by an International Jury 


wTryvrvr 


of twenty-five members, was, at a rating on 
points, HIGHER THAN ANY OF THE 
OTHER TWENTY TYPEWRITERS 
«tN COMPETITION, and quoting from 
the jury’s report, was given ‘‘ for general supe- 
riority of construction and efficiency, at the 
highest rating.” 


The Smith Premier Typewriter Co., 
SYRACUSE, N. Y., U.S. A. 


The Cypewriter Exchange 


146 Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St.. BOSTON 
817 Wyandoite St.. 
KANSAS CITY, MO. 
209 North Sth St. 
ST. LOUIS, MO. 
432 Diamond Si.. 
: PITTSBURGH, PA. 
3 West Baltimore St., 
BALTIMORE, MD. 
536 California St., 
SaN FRANCISCO, CAL. 


We wil] save you from 10 
to 50% on Typewriters of ail makes. Send for Catalogue. 


ELECTRO MOTOR. SIMPLE, HOW TO 


make.—By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machite requiring not ove.’ one man pow- 
er. With 11 figures. Contained in SCLENTIVIC AMER- 
1CAN SUPPLEMENT, No. ti41. Price 10 cents. To be 
had at this office and from all newsdealers. 


TRY IT! 


You have only to feel the 
comfort, ease and con- 
‘ venience of 
» 


>, PRESIDENT 
>) SUSPENDERS 


Improved 


to be a life long 
convert to their 
use. Trimmings 
never rust. Refuse imi- 
tations. Word **Presi- 
dent ’’ stamped on buckle 
of genuine. $1500 to be 
distributed among wearers, 
Write for particulars. Price 50c. 
THE C. A. EDGARTON MFG. CO., 
Box 222, Shirley, Dass. 


SENT ON TRIAL. 


Prepaid to any address. 


pe” 


Coggeshall Patent 
THE CLEANER THAT CLEANS CLEAN 


8 Steam Tube Cleaner. 


N Moisture, Saves cost quickly. A trial costs 
Scale. Cleans from end toend. you nothing 


The Coggeshall Mfg. Co., 123 Liberty St., New York. 


The Earth is Covered with Velvet to Those Who Wear 


. : . 
Gilbert's Heel Cushions 
“INSIDE THEIR SH@ES.” 
Remove Ja~in Walking, Increase 
feig ht, Make Better Fit- 
ting Shoes, Arch the In- 
step. Indorsed by phy- 
: sicians. Simply placed 
im the heel, felt down. Don’t require larger shoes, 34 inch, 25c.; %& 
inch, 35c.; 1 inch, 50c. per parr. At shoe and department stores. 
—Send name, Size shoe, height desired, and 2-cent stamp for 


air On ten days’ trial. 
GILBERT MFG. CO., 65 Elm Street, Rochester, N. Y. 


Telephones, 


} for Interior, Short Line, Intercommuni- 
fH, cating and Hotel Work, Write us for 
i? prices, catalogue, etc., with testimonials 
Kj and references. Estimates cheerfully 
Se | turnished. Agents wanted. 


THE SIMPLEX INTERIOR 
TELEPHONE CO., 


\, 431 Main St.. Cincinnati, Ohio. 
ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments performed withit. A most valuable series 
of articles, giving in complete form the particulars of 
tbis subject. Details of furnaces for making the carbide, 
as generators, gasometers, burners, etc. Contained in 
CIENTIFIC AMERICAN SUPPLEMENT, Nos. 998, 
fads iaes 1812: Hoy, agen: (ag: thee 
35. 13S, Aye 34, ’ 2, 1082, 
1083; 1039: 108%: 1888) Gd: TSa: LISS: 
1149 and1150. Price 10 cents each, by mail, from 
this office, andall newsdealers. 


N. Y. Camera ExcHance. 


504 Saved on all makes of Cameras 


Headquarters for Buying, Selling 
and {xchanging Cameras or Lenses. 
Large? assortment aiways on band. 

Developing, Printing, etc. 
Photo supplies of every description 
atlowest prices. 

(2 Send 2c. stamp for bargain 
list. Address 


N. ¥. CAMERA EXCHANGE, [14 Fulton St., NEW YORK 


ais 


Railways. ice removing trolley for electric, J. J. 
AT MOY occas Sete ec tGin Se aaisin Sige Sowa uasveevsevecee 
Raisin cleaner and cap stemmer, H. Eastwood... 65 
Range, etc., A. W. HawKins........eceeceeeee eistey esis 5 
Ratchet wrench, Carter & Heury. . 6 
Rate meter, multi, E. Oxtey............0. ec aces Le 
Rate metering, system of multiple, E. Oxley..... 557, 
Reflector, light, fF. Egnell............ ccc ce cee cece . 657.6 
Kegister. See Cash register. 
Register, Co Bs.J.- Wernert io. ide ccceae aeatene ded 5 
Resins, waxes, etc., raising the melting point of, 
A. Gentzsch 5 
Kheostat, electrical, H. W. Leonard 
Ring. See Finger ring. 
Riveting machine, C. H. Jobnson........,....... & 
Rock breaker. subaqueous, B. H. Coffey. 
Roller press. E. Reagan...............0.008 
Rolling machine. tube. Cy L. Curtis 
Rotary engine. E. P Couture....... 
Rotary engine, G. E. Ledvina. 
Rotary engine, J. E. Moats.. 
Sack holder, G. H. Carney... 
Saddle. harness, P. Maegaard. 
Safety pin, H. Martin........ 
Sand band, A. M. Ingersoll 
Saw guard. T. David 
Saw sharpening macbine, G. rtlett 
Saws. insertable cutter or tooth for 


+. 657.520 
++ 657,850 
657.878 
657,620 
657,584 
657,742 
657,639 


657.797 
657.580 


Scrubbing machine, H 
Seal lock, G. W. Lewis. 
Secondary battery, A. : 
Seeder, force feed end gate bi 

Stevens... 
Sewing machine 


. W.Sb 
Sewing machine, buttonh 
Sewing machine guide, P. R. Irvine 

Sewing machine, revolving book, A. Doring.. 
Sewing machine work clamp. buttonhole, J. T. | 


FA OR AIG: Sewers sinus sraisiae suiors 
Sharpener, shears, K. Kossler. 
Shoe holder. EK. A. Wilcox... 
Shoe stretcher. C. W. Crozier. 
Sifter. ash. 3. D. Melvin 
Signal. See Railway signal. 

Train order signa). 
Skate, H. Handwerk 
Skate, roller. F. A. Ross... 
Snow plow. W. H. Tagert....... 
Stamping machine. W. Kraemer. 
Steam boiler. C. D. Mosher......... 
Steam engine for pumps, J. 
Stoking device, J. Wezel.............. 
Stone base. artificial, L. K. Forsythe. 
Storage or show case, W. R. Kinnear.. 
Stove, knockdown camp, D. B. Warren. 
Stove or range firebox lining, E. V. Coulston. 
Stovepipe attachment, H. C. Armitage........ 
Switch operating apparatus, M. W. Brown etal.. 


Telephone signal. 


607,090 


Syringe or other cap, fountain, G. A. F. 
BCDTA ORE fais sx iciene te hush cee Aa vee uatlewes 657,570 
Telephone signal and jack, combined, O. R. ren 
we. 601,50: 
Temperature regulator. automatic. A. Roesch.... 697,677 
Test specimens, holding device tor tensile, Fk. A. 
IG HOS ek tenenacas acanes tea. takmcceel weaiesen 657,566 
Tin and zine from tinned and zinc scrap, appara- 
tus for reclaiming. G. B. Cruickshank et al.... 657,646 
Tire, rubber vehicle, R. B. Price............... . 637,787 
Tire valve and cap, G. H. F. Schrader..... « 657.572 
‘lire valves, ete., cap for, G. H. F. Schrade 657.511 
Tire. vehicle. R. B. Price 6: 


Tooth. artificial, E. Pierrepont.. 
Tooth shell sitter, C. M. Wilcox 
Train order sigual, H. De Wallace. 
Train signal device. electric, J. F. 
Trestle. knockdown, L. W. Davidson. 
Trolley bead, 8. Bourgeois... ... 
‘Truck, passenger car, J. C. Barbe 
‘Tube compressor, Jessup & Lefting 
‘Turbine, steam, lt. Schulz..... 0 .... .. 
Type containing channel, Johnson & Low 
Typesetting avparatus, Johnson & Low.... 
Undershirt and suspensory bandage, combined, 
kK. W. Wright Ms 
Unloading apparatus, J. W. Kamm. 
Valve, I’. Reese. J 
Valve, air controliing. E. L. Rowe.. .. ... 
Valve gear, locomotive engine. G. B. Eddy. 
Vaive operating mechanism, J. W. Brannon 
Vehicle, motor, C. J. Coleman.. ........... 
Vehicle. motor, F. E. & k. O. Stanley... 
Vehicle. pneumatic tired, J. M. Wolbrecht. 
Velocipede driving gear, J. Cottrell 
Vent, Cask de WV allege seis cnengergevsave ste caees« 
Ventilator, See Car ventiiator. 
Vinyldiaceton-alkamins and making same, com- 
pound of. Schmidt & Merling 
Wagon chafing roller, K. KH. Hall 
Wagon clip manufacturing machine, 
Baker 


J. 


Washing machine, J. W. layton.......... 
Washing macnine gearing. C. H. Shaffer. 
Water closet tank, A. W. McGahan 
Water gate. H. A. Icke... eat 
Water heater. T. P. Shaw 
Water heist, T. H. & C.H. Tis 
Water moter, EK. Everson... 
Water tube boiler. J. Platt. a7 
Water tube boiler. J. M. Searle...........000 eens } 
Weighing machine, C. F. Wood............. ~ 697.721 
Weighing machine, automatic, D. S. Cook 657,856 
Wheel. See Fifth wheel. Paddle wheel. 

W heel. C. Heart. 
Wheel. Ramage & Macmillan 
Wheels, making vebicle. H. 
W hiffietree, J. M. Conrad 
W hist tray. duplicate, R. 
Window, M. Haberle. 
Window cleaning chair, are 
Wirespring coiling machine, S. Kirk. 
Wooden dishes, machine for makin 


DESIGNS. 


Atomizer casing. H. C. Thamsen 
Badge, F’. BE. Libenow.............. 
Badge, campaign, H. H. Peirce... 
Radge or similar article, C. F. Kab 
Bicycle seat post, G. G. Spencer. 
Bills, stationary jaw for tying. S 
Cabinet, J.D. Butier..... ..... 
Chaffer or sieve slat. B. F. Mar 
Coal hod or similar article. C. Don 
Cut outs, casing for pendent ceiling, C. 
Grate bar. H. Truesdell. ‘ 
Heater. G. FE. Downe..... 
Heel. boot or shoe. J. Petrone. 
Lace fastener, shoe. L. F. Ferrell... 
Lamp bracket member, W. P. Crary. 
Nut:‘Hart!& SbOOK? 0) scaeenerees 
Padlock case, G. Darmann. ............... 
Paper cutters or similar articles, handle for, H. J. 
Straker. 
Pen wipers, etc.. cover for, W. T. Partridg 
Puzzle board, W. Odell..............:...005 
Sign light. iiluminated, W. H. Voorhees.. 
Switch chair or brace, A. A.Strom 
Tile, EK. Kobler. 


LABELS. 


“Ben Ali.” for cigarettes, Knubel Tcbacco Com- 


bonic_Acid Manufacturing Company............. 
* Quick Grip Cure,” for a medicine. J. B. Quick.... 
** Winorr,” for canned corn, Pressing & Orr........ 


PRINTS. 


* Board of Trade.” for tobacco, cigars, and cigar- 
ettes. A. Robinson. a 
“ Split.” for wines. 
pany... 


liq 


A printed copy of the specification and drawing of 
any patent in the foregoing list. or any patent in print 
issued since 1865. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co.. 36] 
Broadway. New York. Special rates will be given where 
a large number of copies are desired at, one time. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore 
going list. provided they are simple. at acost of $40) each. 
{f complicated the cost will be a little more. For full 
instructions address Munn & Uo., 36] Brondwav. New 
York. Other foreigu patents may aiso be oetained. 


_.. Have a good Cigar. c 10ke as | : 
They cost you the same. ‘The Brunswick is good. You will like it and buy it 


HEP eee torre ee 


It's just as easy to have a good smoke as a poor one. 


JACOB STAHL, JR. & CO., Makers, 168th St. and 3rd Ave., N. Y. City. 


ee Look for Arrow Head on Every Cigar. 


+ 


FP EPPe eter reese 


Thousands are 
and gaining bet 
tions and salar 
ing at bome by 
Wet h Electrical En 
Mechanical Engineer 
al Drawing, Elec- 
Lighting, Short Po 
Electrical Course, Elementary Mathematic 
etc, by mail. Study in spa 
Institute endorsed by Thomas A. 
and others. Catalogue free. 
ELECTRICAL ENGINEER INSTITUTE, 
Dept. A, 240 W. 23d Street. New York. 


ELECTRICA 

ENGINEERIN 
TAUGHT 

BY MAIL tic 


50 YEARS’ 
EXPERIENCE 


TrRave Marks 
DESIGNS 
CopyRiGHTs &c. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Com munica- 
tions strictly contidential. Handboek on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
specialnotice. witbout charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 


MUNN & Co,261 roadway, New York 


Brancb Office. 625 F St.. Washington, D. C. 
ONE-HALF YOUR 


£23 SAVE werenvou now. FUEL 


Rochester Radiator Co. 26 Furnace St. Rochester, N.¥. 


A book that should be 
read by everyone who 
buys or uses paint will 
be mailed free on re- 
quest by the makers of 


Patton's Sun Proof Paint. 


Special inducement and 
agency to dealers. 


JAS. E. PATTON CO., 
227 Lake St., Milwaukee, Wis. 


ow to 


EVERY BOY HIS OWN TOY TAKER. 
Tells how to make all kinds Toys, 
Steam Engines, Photo Cameras, 
Windmills. Microscopes, Electric 
Telegraphs,Telephones, Magic Lan- 
terns, Holian Harps, Boats from a 
rowboat to a schooner; also Kites, 
Balloons, Masks, Wagons, Toy 
Houses, Bow and Arrow, Pop Guns, 
Slings, Stilts. Fish'ng lackle,Rabbit 
and Bird Traps. and many Others, ; 
Allis made so plain.that a boy can po ieiasiay ‘ 
easily make them. 200 bandsome illus. This gieat book 
by mail, l0c., 3 for 25c. C. DEPUY. Pub., Syracuse, N. Y. 


A.W FABER 


Mauufactory Established 1761. 
LEAD PENCILS, COLOR"D PENCILS, SLATE 
PENCILS, WRITING SLATES. SIT'EKL PENS. GOLD 
PENS, INKS, PEN.iL CaASHS IN SLLVER AND IN 
GOLD, STATIONERS’ RUBBER GUODS, KULERS, 
COLORS AND ARTIS1'S MATERIALS 


78 Reade Street. - - - New York, N. Y. 
Mauufactory Established 1761. 


Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubricating bearings. Dust 
and moisture proof. Brushes self-adjusting. Mate- 
rial and werkmanship the BEsT. GUARANTEED 
FOR ONE YEAR. Send for circular and price list. 


GIDDINGS & STEVENS, Rockford, Il. 


MERITORIOUS INVENTIONS | 


financed or patents sold outright. 
for good emerprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold_ We transact all business on commission 
strictly. No advance fees. PETER WHITNEY, 100 


Broadway, New York. 
The Standard. 


The only ‘Dripless” 
Tea and Coffee strain- 
er. No drip to soil lin- 
en. No falling of. 
Nickel plated. Mailed 
on receipt of 25 cents. 
Standard Strainer Co. 
Dept. K, 87 Maiden 
Lane, New York. 


CROOKES TUBES AND ROENTGEN’S 


Photugrapby.--The new photography as performed by 
the use of Crookes tubes a8 a source Of excitation. All 
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 18 1. 189, 23s, 2:45, 244, 792.795. 
995. DOS. 1050. 1054. >. 1056, 1057. also 
SCIENTIFIC AMERICAN, Nos. 7. 8. 10 and 14. Vol. 74. 
These profusely illustrated SUPPLEMENTS contain a 
most exhaustive series of articles on Croowes tubes and 
tbe experiments performed with them. Among them 
will be found Prof. Crookes’ early lectures, Setailing 
very futly the experiments which so excited the world, 
and which are now again exciting attention in connec. 
tion with Roentgen’s photugradby. Price 10 cents each. 
To be had at this office and from all newsdealers, 


_8 Brass Band 


Instruments, Drums, Uniforms, 
& Supp tes. Write forcatalog, 445 
illustrations, FRKEK; it gives in- 
formation for musicians and new 
bands. LYON & HEALY, 

838 Adams 8tw CHIOCAGYU, 


ERFORATED ME 


Capital furnished | 


MACHINES, Corliss Engines, Brewers’ 
aud Bottlers’ Machinery, THE VILTER 
MFG. CO., 899 Clinton Street, Milwaukee, Wis. 


PE WHEELS. MODELS &.EXPERIMENTAL WORK.SMALL MACHINERY 


NOVELTIES R ETC, MEW TORK STENCIL WORKS 100 NASSAU ST N.Y. 


ODELS i& EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York. 


GAS ENGINE CASTINGS. 


Materials and Blue Prints. Write for Catalog. 
PARSELL & WEED, 129-131 West. 31st St., New York. 


D'AMOUR & LITTLEDALE MACHINE. CO. 
exe) mcdeans STEER T ETOCS 


T U R Bl N E (3 Send for Circular “M1.” 


JAS. LEFFEL $ go 


Springfield, Ohio, 
AUTOMATIC MACHINERY BUILT 
to order. Our facilities and experience in this line are 
exceptionally advantageous. We invite correspondence 
from inventors of mechanical devices. 
OTT. MERGENTHALER COMPANY, 
Incorpurated, Baltimore, Md. 


Fr L Fed CATALOGUES: FREE 
MOD } UNION MODEL WORKS 
& GEARSE® 193 CLARK CHICAGO. 
In ivory up to4inch. Le 
Composition, in] Lignum 


B A L L S Vite, Mahogany, Hard Ma 
ple. Birch, Soft wood of 
any kind up to 12inch. All perfectly round. 
B. A. STEVENS, Toledo, Ohio. 
aDaySure ws: 
absolutely sure; we 
furnish the work and teach you free, you work in 
the locality whereyoulive. Send us your address and we will 
eqpinin ite business fully, remember we guarantee aclear profit 
oO: 


3 for every day's work,absolutely sure. Write at once. 
ROYAL MANUFACTURING CO., Box 354, Detroit, Mich, 


REVERSING STEAM TURBINE.—PAR- 


son’s recently pertected turbine for boats. Hlustrations 

sbowing details. Contained in SCIENTIFIC AMERICAN 

| SUPPLEMENT, No, 1158. Price 10-cents, by mail, from 
this office, and from ail newsdealers. 


Send us your address 
andwewillshowyou 


D.L.HOLDEN 


1336 BEAcH'St. PHILADELPHIA Pa. 
OLE MANUFACTURER 


ICE MACHINES 


CIENTIFIC AMERICAN’ SEPT. 2. 1399 > 


SEE FIRST PAGE 
| HAVE A NEW ROTARY ENGINE, endorsed 
by a well-knewn Bosten mechatica] ensi- 
neer, and wish to make arrangements for putting same 
on the market. Will sell one-third interest cheap. 
Money to ge to promuein the engme. For particulars 
address, H. M. HAR DIE, 34 India Street, Boston. 


FO R S ALE —Machine Shop, brass and iron foundry 
» not large, but well equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man wbo would know what: and how 
to manufacture, with some capital,can buy this plant 
on very easy terms. Address x 
WATERTOWN MFG. CO., Watertown, Wis. 


ELECTRICAL 


MACHINERY BARGAINS 


ARC LAMPS. atc KiNDSaND 5S! 


OF DYNAMOS.ENGINES,MOTORS £76. 
CORRESPOND WITH US TO BUY OR SELL 
THOMPSON SON & 62.105 LIBERTY ST. N.Y. 


Cre of Rereish, Hodes Gur 


12,500 RECEIPTS. 708 PAGES. 


Price, $65.00 in Cloth; $6.00 in Sheep; $6.50 in 
Half Morocco, Postpaid. 


EGEALED' 


HIS great 

work has new 
been on the mar- 
ket for nearly 
six years, and 
| thedemand forit 
has beenso great 
that twelve edi- 
tions have been 
called for, 

The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all parts of the 
world; the infor- 
mation given be- 
ing of the high- 
est Value,arrung- 
edandcondensed 
in concise form, 3 : 
convenient for ready use. Almost.every inquiry 
that can be thought of, relating to formule used 
in the various manufacturing industries, willl here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in scarch of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 


MUNN & CO., Publishers, 
| SCIENTIFIC AMERICAN OFFICE 
361 Broadway, NEW YORK. 


S‘RMINING SCREENS, 


Coat ORE SEPARATORS, REVOLVING*"o SHAKING SCREENS 


JIGS & STAMP BATTERIES fk53* ‘se 


SS\ HARRINGTON & KING PERFORATING G, 


MILLING 3 MINING MACHINERY Sie‘: 
225 N-UNION ST. 


CHICAGO. 


192 


Srientific 


AMinevican. 


SEPTEMBER 22, 1900. 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 

$ money. Send for booklet and particulars. 


3 CORTEZ CIGAR CO., KEY WEST. 


Those Competent 
To Know 


declare that the most elegantly built and solidly con- 
itrucced of Amer- 
:. ican ed OL AUT 

is the 


WINTON 
MOTOR 
CARRIAGE 


It is strong inev- 
ery part, absolute- 
- ly safe, built es- 
Price $1,200. No Ageuts. Resially for speed 
is the most economical machine on the market. Hydro- 
carbon system. fe" Write for Catalogue. 


THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio. 
Eastern Bepartment, 120 Broadway, New York City. 


{ NERacteenire: FAL - 
ne HBESIYS CoLiee ioe 


AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UNDERTAKES :—The manufacture of Automobiles and Motor- 
Cycles. The examination of Automobile patents. To enlist capital 
for ae ay elopat of inventions. 

FURN S:—Specialists to make thorough examinations of 
Nae eee s to test motors and automebiles. Qpportunities to 
inventors to pieseut property their propositions to concerns willing 
toconsider and to undertake the same. 

PURCHASES :—Ali meritorious patents, licenses and inventions 
relating te motor-cycles, motors, gears, automobiles and their parts. 


F. B. HYDE, Secretary. 27 William St., New York, 


and only 
Perfect, 
Adding 
and Cal- 
) culating 
Machine. 


The Li ining 
alculator. 
Patent applied for. 


Fatigue. 
If Not Satisfied, Return It and 
— We Wiil Refund Your Money. jig 


The illustration shows one-third size of the Lightning 
Calculator. It will add any number of columns of ‘figures, 
one, two or three celumns at a time with perfect ac- 
curacy. It saves time, its results are immediate, always 
reliable and correct. Economy of money, trouble and 
brain labor is achieved by this ingenious machine. 
+ RHATD THIS! = 
@rrick PENNSYLVANIA RAILR@AD CO. 
New York City, June 20, 1900. 
GENTLEMEN :—The Calculator received yesterday and am greatly 
pleased with the results of the little wonder. You will hear from me 
again in the near future. Yours truly, JOHN B. P@ST. 
Den’t miss this opportunity to procure one of these 
machines at the special price of only $3.00 


THE BOOK-KEEPER PUB. CO., Ltd., DETROIT, MICH. 


Queen Transits and Levels 
ENGINEERS’ AND DRAFTSMEN'S SUPPLIES. 


High Grade Instruments with the Latest Improvements. 
Catalogueon log ue on ap- 
UEEN & C0 Optical and Scientific 
ey Instrument Works, 


160 page En- THE VEE 240 page Math- 
application. [ THE QUEEN | * lication. 
59 Fifth Ave., New York. 1010 Chestnut St., Phila. 


Brain 


= THE Camera 


& for 
all around 
work. 
Begin with a GOOD CAMERA 


and learn how to use it. 


3 
yy, 


yj 


New 
Catalogue 
on application. 30 SouthSt., Rochester, N.Y. 


ROCHESTER OPTICAL CO. 


WALTHAM WATCHES 


The Waltham Watch Company 
was the first company in America to 
make watches; the first to be 
organized (half a century ago), and 
is the first at the present time 


in the quality and volume of its 


product. 


“* The Perfected American 
of interesting information 
free upon request. 


Watch’’, an illustrated book 
about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 


CAMBRIDGEPORT, MASS. 


3 & 5 H. P. MOTORS 


Lightest Motor per H. P. Made. 


CREST INDESTRUCTIBLE (= 
SPARKING PLUG. 
GUARANTEED. 


CHARTER Gasoline ici 
USED 


BY ANYONE 

FOR ANY PURPOSE 
Stationaries, Portables, 
Engines and Pumps. 
G2 State your Power Needs. = 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


FOR 800. 


Crest Mig. Co., 


Watches! Watches! 


If_you_wisb to see the latest thing in 
Ladies’ Watches, send for 


THE BLUE BUOK. 


Or if you are interested in Men’s 
Aira rer send for 


HE RED BOOK. 
We will if glad to send eit.ber or both 
of these attractive books, free. 
THE NEW ENGLAND WATCH CO,, 
37 Maiden Lane, 149 State Street, 
New York, N. Y. Chicago, Ill. 
Spreckels Building, San Francisco, Cal. 


electric circuits for small furnace work. 
Hopkins. 
tailed working drawings on a large scale, and the fur- 


use of tools. This article 7 contained in 
AMERICAN SUPPLEMENT, 182. 


Price 10 cents. 
or by any bookseller or newsdealer. 


[FITS ANY CYCLE. ;O 0, BR rele) 
be” = ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 
RIDE 50 MILES-PEDAL ONLY 39. ECLIPSE MANUFACTURING C9, 


BOX X, 
ELMIRA 


COM Ne TON TOOL; 


VISE, DRILL, aD, riga. Ps 6 
CLAMP, Etc. 5 See A All 
Also other Com. fT 4 rs wb 
bination Tools. 
Send for Circu- ransch 
lar S. A. —— a 


THE BROADBROOKS TOOL COMPANY, Batavia, N. Y. 


ACETYLENE 


DO YOU KNOW that the most ligbt, least trouble, 
greatest cemfort can be secured by usin * 200d burners. 
The best burner is D. M. STEWARDS WONDHR. 
Write, inclosiny 25 cents, for sample. 

STATE li ALNE TALC co., Chattanooga, Tenn, U.S. A 


SENSITIVE LABORATOS8Y BALANCE. 
By N. Monroe Hopkins. 
balance will weigh upto one 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in_SCIEN- 
TIFIC AMERICAN SUPPLEMENT, No. 4. Price 10 
cents. For sale by MUNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 

Will be mailed on receipt 


N 
E 
WwW of tywvo-cent stamp. 


THE H. & D. FOLSOM ARMS CO., 316 B’way, New York. 


JESSOP’S STEEL 4maenee 


Grand Prix at 
Paris, 1900, 

for Excellence in Quality and 

NEW YORK OFFICE, 91 JOHN STREE’ 


CATALOGUE now READY. 


Workmanshi 


This “built-up” laboratory | 
peunsi and will turn witha | 


8.) 


Gun 
«. Six shots in three 
steel with fly 
| Damane us «teel by © reduced to $2 
desler or from F. BANNE MAN, Manufacturer, 


THE MIETZ 
& WEISS 


and GAS Engine 


> Wway, New York 


and safer than gasoline. Auto- 


for electric lighting, ch: 
ing storage batteries 
all power purposes. 
(397 Send for Catalogue. 
A. MIETZ, 
128-138 Morr Sr., New York. 


Reduced to the most 
Efficient, Safest, Simple 
and Economical Use. 


We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the yas from the carbide, 
and absolutely no over production 
or Joss of gas. Approved by tbe va- 
rious Boards of My ire Underwriters. 
Standard sizes 10 to 15@lights. Ex-, 
clusive territory given to responsi- § 
ble agents. Correspond with 


NIAGARA FALLS ACETYLENE GAS MACHINE tu.. 
Niagara Falls. N. Y. and Canada. 


FACTS ABOUT FACTORY TOOLS. . 


Anything and everything 
any other tools will be foun 
edition of 


MONTGOMERY & 


CATALOGUE 


N 
24 
Ry 
% 
z 
5 
5) 
by 
84 


tions of tools for all purposes. 


by mail for 25 cents. 


MONTCOMERY & CO., 105 


SURVEYORS ! 


If the optical performance of your instruments is not 
satisfactory write to GEO. Ww LE, Everett, ilass. 
Wagon 
Ais Til mene artictes, including Sates 
Sewing Machines, Bicycles, Touls. etc. Sava 


Lee Vee Free. CHICAGO SCALE Co., Chicago. Ill. 


ove Faricuice at lowest prices. Sest Railroad 


or Stock Scales made, 


of useful and technical information. 


ae want to know about factory tools or 


fully explained in the new and enlarged 


CO.’"S TOOL CATALOGUE. 


Thoroughly up-to-date, with hundreds of new pictures and lucid descrip- 


A book for study and reference, chock-full 
Everybody should have it. Free 


Fulton Street, Ne New v York City. 


It is of the consistency of paste, in varlo 
non-shrinkuble. Jt is the best floor fil 
make the floor look like one plece. | 


LAKES OLD FLOO 
expert labor. 
of ordinary floor surface, 


8 LOOK 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur’s Use.—The utilization of 110 voit 


By N. Monroe 
This valuable article is accompanied by de- 


nace can be m:ide by any amateur who is versed in the 
SCIENTIFIC 


For sale by MUNN & Ce., anh Broadway, New York City, 


purns KEROSENE cheaper 
matic, simple, reliable No 
electric battery or Haine vsed 
Perfect regulation.Belted or 
directly coupled to dy maine 


an nd 


Markt & Co. London, ,Hamburg,Paris 


Acetylene Gas Lighting 


GRIPINS WOOD CRACK & 


carpet bugs and moths, is wa stare, coldproof and germproof. 
L 


Put up in 1, 2, § and 10 Ib. air-tight cans. 
Gue pound covers 4 square feet of ordinary surface, 


Manufactared only by the GRIPPIN MANUFACTURING C€0., Lock Box L, NEWA 


ae, tow Kl - at, ‘ 
e e 
This Little Instrument 
plays the Organ better than most people after 
ten years’ instruction and practice. It is called 


The Improved Maestro 


= 
because it is the master player. 
It will play Hymns, Popular Songs, Church 
Voluntaries, Dance Music, Overtures, etc., on 
Any Good Cabinet Organ; and You Can Play It. 
meee PRICE, $40 
Profitable Business for Good Agents. 
THE MAESTRO COMPANY, Box CS, ELBRIDGE, N. Y. 


a 


AS BERICS 
Lites A COVERINGS 


atl 4 sat) -] 4-3 ge}-3 ABSOLUTELY FIRE PROOF. 


RESTFUL SLEEP 


In Camp, on the Yacht and at Home. 


“Perfection” Air Mattresses, 


CUSHIONS and PILLOWS, 


Style61. Camp tattress with Pillow attached. Also 
Showing Mattress deflated. 


Clean and Odorless, will not absorb moisture. 
Can be packed in small space when not in use. 
(2B Send for Illustrated Catalogue. 
MECHANICAL FABRIC CAL FABRIC: CO} PROVIDENCE, R. 1. 


KING MARINE ENGINES 


For immediate delivery in4,9and 16H. P. sizes. 
Special Prices. 


CHARLES B. KING, DETROIT, MICH. 


aft STYLES. iy 
PRICES" Shll! 


CATALOGUE TO 


E. SEN FOR 


KEROSENE 


NOW READY. 


AN AMERICAN BOOK ON 


Horseless Vehicles, 


Automobiles and 


Motor Cycles. 


OPERATEB BY 
Steam, Hyaro-Carbon, Electric and Pneumatic 
Motors. 
By GARDNER D. HISCOX, M. E. 


Author of “Gas, Gasolene and Of1 Vapor Engines,” 
and * Mechanical Movements, Devices 
and Appliances.” 


Price $3.00 Pos‘pPaip. 


This work is written ona broad basis, and comprises 
in its scope a full illustrated description witb details of 
the progress and manufacturing advance of one ef the 
mest important innovations of the times, contributing 
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